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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to an electrical program 
guide system and method wherein a plurality of screens 
for program selection representative of contents of a 
plurality of programs of different broadcasting channels 
are transmitted via a single transmission channel so that 
a desired program can be selected rapidly with certainty, 
intuitively and directly from among a large number of 
programs. 

[0002] In recent years, the number of broadcasting 
channels has increased in a cable television (CATV) 
system or a digital direct satellite broadcasting system 
(DSS: Digital Satellite System, a trademark of Hughes 
Communications) in the United States of America ap- 
plying a high efficiency coding technique such as the 
MPEG (Moving Picture Experts Group). As a result of 
an increase in number of channels, for example, 150 to 
200 broadcasting channels are now available, and it is 
not easy to find out a desired program from among the 
broadcasting channels. In genera!, to find out a desired 
program, a broadcasting channel is first selected and 
the program of the selected broadcasting channel is ac- 
tually confirmed. Then, if the program is not the desired 
one, another broadcasting channel is selected similarly. 
When the number of channels is comparatively small, 
the way of selection just described is not very inconven- 
ient; however when the number of available channels is 
such a very great number as mentioned above, the way 
of selection will make the viewer feel cumbersome. 
[0003] Thus, in order to allow a viewer to readily rec- 
ognize contents of programs being currently broadcast, 
a method of displaying images of programs being cur- 
rently broadcast on a so-called multi-screen which in- 
cludes a plurality of reduced screens has been pro- 
posed and is disclosed in, for example, Japanese Patent 
Laid-Open Application No. Heisei 6-169448. 
[0004] According to the method disclosed in the doc- 
ument just mentioned, a screen is formed as a multi- 
screen which is divided into 4x4 reduced screens, in 
each of which a reduced image of a screen of a program 
broadcast in a different broadcasting channel is dis- 
played. Further, on each reduced screen, also the 
number of the broadcasting channel which is broadcast- 
ing the program is displayed in a superposed condition. 
Accordingly, the viewer can recognize, observing the re- 
duced screens of the multi-screen, outlines of contents 
of individual programs, and when the viewer wants to 
actually enjoy one of the programs, the viewer will man- 
ually operate a remote commander or a like device to 
input the number of the broadcasting channel of the pro- 
gram. 

[0005] While such increase in number of broadcasting 
channels as described above is proceeding in the Unit- 
ed States of America, a project of digital television 
broadcasting is proceeding also in Japan. If the project 



is realized, a large number of broadcasting channels are 
provided, and it will become impossible to present pro- 
grams of a large number of broadcasting channels with 
mere 16 reduced screens. 

5 [0006] W095/15646, which is relevant only under Ar- 
ticle 54(3) EPC, discloses a method of selecting pro- 
grams in which a grid of program identification elements 
are broadcast and displayed in association with a cor- 
respondence table allowing a reception system to locate 

10 programs selected according to the program identifica- 
tion elements. 

SUMMARY OF THE INVENTION 

15 [0007] It is an object of the present invention to pro- 
vide an electrical program guide system and method by 
which a desired program can be selected rapidly with 
certainty, intuitively and directly from among a large 
number of programs. 

20 [0008] It is another object of the present invention to 
provide an electrical program guide system and method 
wherein a reduced screen can be arranged on an arbi- 
trary child screen. 

[0009] In order to attain the object described above, 
25 according to an aspect of the present invention, there is 
provided a transmission apparatus for transmitting a 
plurality of programs of different broadcasting channels, 
said programs formatted to be displayed on a display 
screen, the apparatus comprising: 

30 

production means for producing a plurality of broad- 
casting channels; 

screen reduction means for receiving said plurality 
of broadcasting channels, including means forcom- 
35 pressing and means for encoding each of said plu- 
rality of broadcasting channels, and for generating 
a corresponding plurality of reduced screen imag- 
es; 

archiving means for receiving the plurality of re- 
40 duced screen images, for dividing the plurality of re- 
duced screen images into a plurality of multi- 
screens, and for arranging the plurality of multi- 
screens into a virtual frame, 
said virtual frame being larger than said display 
45 screen; and 

transmission means for multiplexing the plurality of 
channels produced by said production means with 
said virtual frame to produce multiplexed data and 
transmitting the multiplexed data via a single trans- 
50 mission channel. 

[001 0] According to another aspect of the present in- 
vention, there is provided transmission method for 
transmitting a plurality of programs of different broad- 
55 casting channels, said programs being formatted to be 
displayed on a display screen, comprising the steps of: 

producing a plurality of broadcasting channels; 
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3 

reducing each of said plurality of broadcasting 
channels, including compressing and encoding 
each of said plurality of broadcasting channels, to 
generate a corresponding plurality of reduced 
screen images; 5 
dividing the plurality of reduced screen images into 
a plurality of multi-screens; 
arranging said plurality of multi-screens to form a 
virtual frame, said virtual frame being larger than 
said display screen; and 10 
multiplexing said virtual frame with the plurality of 
broadcasting channels to form multiplexed data; 
and 

transmitting the multiplexed data via a single trans- 
mission channel. 15 

[0011] In the transmission apparatus and method, a 
plurality of broadcasting channels for screens for pro- 
gram selection each in the form of a multi-screen are 
produced and multiplexed and then transmitted via a 20 
single transmission channel. Consequently, on the re- 
ception side, the plurality of screens for program selec- 
tion can be received without the necessity of change- 
over of a transmission channel. Accordingly, a desired 
program can be selected rapidly with certainty, intuitive- 25 
ly and directly from among a large number of programs 
displayed, for example, on a multi-screen of full motion. 
[001 2] According to a further aspect of the present in- 
vention, there is provided a reception apparatus for re- 
ceiving a plurality of programs of different broadcasting 30 
channels and a virtual frame formed by encoding re- 
duced screen images of the plurality of programs, com- 
prising: 

reception means for switchably receiving the plural- 35 
ity of programs of different broadcasting channels 
and the virtual frame for program selection; 
extraction means for extracting the virtual frame re- 
ceived by said reception means from the transmis- 
sion channel; 40 
storage means for storing the virtual frame in a 
memory, so that the virtual frame is arranged as a 
plurality of multi-screens, each formed of an equal 
number of reduced screen images, wherein each of 
said plurality of multi-screens is accessible via a re- 45 
spective memory address; 
accessing means for individually retrieving a select- 
ed one of said plurality of multi-screens forming said 
virtual frame corresponding to selected ones of said 
plurality of images; and 50 
a display for displaying said selected retrieved mul- 
ti-screen, wherein said selected ones of said plural- 
ity of images are arranged so that rows or columns 
of displayed images forming at least one of said plu- 
rality of multi-screens correspond to programs of a 55 
single category. 

[001 3] According to a still further aspect of the present 



4 

invention, there is provided a reception method for re- 
ceiving a virtual frame formed by encoding reduced 
screen images of a plurality of programs of different 
broadcasting channels via a transmission channel, 
comprising the steps of: 

switchably receiving the plurality of programs of dif- 
ferent broadcasting channels and the virtual frame; 
extracting the virtual frame from the transmission 
channel; 

storing the virtual frame arranged as a plurality of 
multi-screens, each multi-screen formed of an 
equal number of reduced screen images, in a mem- 
ory, wherein each multi-screen is accessible at a re- 
spective address of said memory; 
retrieving a selected one of said plurality of multi- 
screens formed of said reduced screen images from 
said memory; and 

displaying said selected multi-screen, wherein dis- 
played reduced screen images forming said select- 
ed multi-screen are arranged in rows or columns 
containing images corresponding to a single pro- 
gram category. 

[0014] In the reception apparatus and method, a plu- 
rality of screens for program selection are extracted 
from a reception output of a particular one of received 
transmission channels and stored in a linked relation- 
ship with each other. Consequently, for example, a pre- 
determined reduced screen displayed on a multi-screen 
of full motion can be arranged on an arbitrary one of child 
screens so that a desired program can be selected rap- 
idly with certainty, intuitively and directly from among a 
large number of programs displayed on the multi-screen 
of full motion. 

[0015] According to a yet further aspect of the present 
invention, there is provided a broadcasting system in- 
cluding a transmission apparatus and a reception appa- 
ratus, comprising: 

production means provided in said transmission ap- 
paratus for producing a plurality of broadcasting 
channels; 

reducing means for receiving said plurality of chan- 
nels and generating a corresponding plurality of re- 
duced screen images; 

dividing means for dividing the plurality of reduced 
screen images into a plurality of multi-screens; 
arranging means for arranging said plurality of mul- 
ti-screens into a virtual frame; 
transmission means provided in said transmission 
apparatus for multiplexing said virtual frame with 
the plurality of channels produced by said produc- 
tion means and transmitting the multiplexed data 
via a single transmission channel; 
reception means provided in said reception appa- 
ratus for switchably receiving the plurality of pro- 
grams of different broadcasting channels and the 
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virtual frame; 

extracting means provided in said reception means 
for extracting the virtual frame from the single trans- 
mission channel; 

storage means provided in said reception appara- 5 
tus for storing virtual frame extracted by said extrac- 
tion means, wherein each of said plurality of multi- 
screens is accessible at a respective address of 
said memory; retrieving means for retrieving a se- 
lected one of said plurality of multi-screens from 
said memory; and 

a display for displaying said images reduced screen 
forming said selected one of said plurality of multi- 
screens, wherein displayed reduced screen images 
are arranged in rows or columns containing images 
corresponding to a single program category. 

[001 6] According to a yet further aspect of the present 
invention, there is provided a broadcasting method 
wherein a signal transmitted from a transmission appa- 
ratus is received by a reception apparatus, comprising 
the steps of: 

producing, by said transmission apparatus, a plu- 
rality of broadcasting channels; 
reducing images of said plurality of broadcast chan- 
nels to produce a plurality of reduced screen imag- 
es; 

dividing the plurality of reduced screen images into 
a plurality of multi-screens; 
arranging the plurality of multi-screens to form a vir- 
tual frame; 

multiplexing, by said transmission apparatus, the 
plurality of channels with virtual frame; 
transmitting the multiplexed data via a single trans- 
mission channel; 

switchably receiving, by said reception apparatus 
the plurality of programs of different broadcasting 
channels and the virtual frame; 
extracting, by said reception apparatus, the plurality 
of multi-screens forming the virtual frame; and 
storing, by said reception apparatus, the plurality of 
multi-screens forming the virtual frame extracted by 
said step of extracting, wherein the plurality of multi- 
screens are stored in a linked relationship with each 
other. 

[001 7] In the broadcasting system and method, a plu- 
rality of screens for program selection of different chan- 
nels are multiplexed by and transmitted from the trans- 
mission apparatus via a single transmission channel. 
Then, the reception apparatus receives the multiplexed 
signal from the transmission apparatus and extracts the 
plurality of screens for program selection from the re- 
ceived signal, and then stores the thus extracted plural- 
ity of screens for program selection in a linked relation- 
ship with each other. Consequently, a desired reduction 
screen can be arranged at an arbitrary position so that 



a desired program can be selected rapidly with certainty, 
intuitively and directly from among a large number of 
programs displayed, for example, on a multi-screen of 
full motion. 

[001 8] The above and other objects, features and ad- 
vantages of the present invention will become apparent 
from the following description and the appended claims, 
taken in conjunction with the accompanying drawings in 
which like parts or elements are denoted by like refer- 
ence characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

FIGS. 1Ato 1D are diagrammatic views illustrating 
definition of several terms used for description of 
the present invention; 

FIG. 2 is a diagrammatic view illustrating archiving 
processing; 

FIG. 3 is a diagrammatic view showing a broadcast- 
ing system to which the present invention is applied; 
FIG. 4 is a diagrammatic view illustrating a manner 
in which archived data are produced; 
FIG. 5 is a schematic view illustrating a manner of 
arrangement of reduced screens; 
FIG. 6 is a diagrammatic view showing a more de- 
tailed construction of part of the broadcasting sys- 
tem shown in FIG. 3; 

FIG. 7 is a diagrammatic view illustrating a link be- 
tween data of an ordinary program and a reduced 
screen of the program; 

FIG. 8 is a block diagram showing a viewer side ap- 
paratus of the broadcasting system of FIG. 3; 
FIG. 9 is a perspective view showing an appear- 
ance of the viewer side apparatus of FIG. 8; 
FIG. 10 is a schematic view showing an electric, 
connection condition of the apparatus of FIG. 8; 
FIG. 11 is a block diagram showing a detailed con- 
struction of a receiver shown in FIG. 3; 
FIG. 12 is a plan view showing an appearance of a 
remote commander shown in FIG. 8; 
FIG. 13 is an enlarged perspective view showing an 
appearance of a small size stick switch serving as 
a select button of the receiver of FIG. 11 ; 
FIG. 14 is a diagrammatic view showing operation 
directions of a lever shown in FIG. 12 in a horizontal 
plane; 

FIG. 15 is a diagrammatic view showing an internal 
construction of the remote commander of FIG. 8; 
FIG. 16 is a block diagram illustrating operation of 
the arrangement shown in FIG. 10; 
FIG. 1 7 is a diagrammatic view illustrating a manner 
in which archived data are separated; 
FIG. 18 is a diagrammatic view illustrating a condi- 
tion wherein reduced screens are stored in a matrix 
array in a virtual frame; 

FIG. 19 is a schematic view showing a range of a 
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reduced screen to be displayed on a monitor appa- 
ratus; 

FIG. 20 is a schematic view showing reduced 
screens displayed on the monitor apparatus; 
FIG. 21 is a schematic view showing a reduced 
screen displayed on the monitor screen as a result 
of manual operation of the remote commander for 
scrolling; 

FIG. 22 is a diagrammatic view illustrating a time 
delay which occurs on the receiver side when ar- 
chived data are transmitted in a condition com- 
pressed in the time base direction; 
FIG. 23 is a diagrammatic view illustrating transmis- 
sion of ordinary data using a transponder different 
from another transponder from which archived data 
are transmitted; 

FIG. 24 is a flow chart illustrating processing of a 
CPU of the apparatus of FIG. 8 when the array po- 
sition of a reduced screen stored in the virtual frame 
is to be varied; 

FIG. 25 is a schematic view illustrating a manner 
wherein a reduced screen of a program which is en- 
joyed frequently is shifted to the left end of the up- 
permost row of the virtual frame; and 
FIG. 26 is a schematic view illustrating a manner 
wherein reduced screens of programs which belong 
to a category which is enjoyed frequently are shifted 
to the uppermost row of the virtual frame. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0020] Before a preferred embodiment of the present 
invention is described, in order to clearly indicate the 
corresponding relationship between different elements 
of the present invention recited in the appended claims 
and the preferred embodiment of the present invention 
hereinafter described, the characteristics of the present 
invention will be described in connection with the ele- 
ments with corresponding elements of the embodiment 
added in parentheses. 

[0021] According to the present invention as recited 
in claim 1, a transmission apparatus for transmitting a 
plurality of programs of different broadcasting channels 
includes production means (for example, an archiving 
section 52 of FIG. 2) for producing a plurality of broad- 
casting channels for screens for program selection each 
including a plurality of screens for program selection in 
each of which a plurality of reduced screens reduced 
from screens of different ones of the plurality of pro- 
grams of different broadcasting channels are arranged 
in one multi-screen, and transmission means (for exam- 
ple, a video server 53 of FIG. 2) for multiplexing data of 
the screens for program selection of the plurality of 
channels produced by the production means and trans- 
mitting the multiplexed data via a single transmission 
channel. 

[0022] According to the present invention as recited 
in claim 5, a reception apparatus for receiving a plurality 



of screens for program selection to be used to select 
one of a plurality of programs of different broadcasting 
channels includes reception means (for example, a front 
end circuit 20 and a demultiplexer 24 of FIG. 15) for 

5 switchably receiving, via different transmission chan- 
nels, the plurality of programs of different broadcasting 
channels and the plurality of screens for program selec- 
tion in each of which different ones of the plurality of re- 
duced screens reduced from screens of different ones 

10 of the plurality of programs of different broadcasting 
channels are arranged in one multi-screen, extraction 
means (for example, MPEG video decoders 25-1 to 
25-6 of FIG. 15) for extracting the plurality of screens 
for program selection from a reception output of a par- 

1 5 ticular one of the transmission channels received by the 
reception means, and storage means (for example, a 
virtual frame memory 49 of FIG. 15) for storing the plu- 
rality of screens for program selection extracted by the 
extraction means in a linked relationship with each oth- 

20 er. 

[0023] According to the present invention as recited 
in claim 7, a broadcasting system including a transmis- 
sion apparatus and a reception apparatus includes pro- 
duction means (for example, the archiving section 52 of 

25 FIG. 2) provided in the transmission apparatus for pro- 
ducing a plurality of broadcasting channels for screens 
for program selection each including a plurality of 
screens for program selection in each of which a plural- 
ity of reduced screens reduced from screens of different 

30 ones of the plurality of programs of different broadcast- 
ing channels are arranged in one multi-screen, trans- 
mission means (for example, the video server 53 of FIG. 
2) provided in the transmission apparatus for multiplex- 
ing data of the screens for program selection of the plu- 

35 rality of channels produced by the production means 
and transmitting the multiplexed data via a single trans- 
mission channel, reception means (for example, the 
front end circuit 20 and the demultiplexer 24 of FIG. 15) 
provided in the reception apparatus for switchably re- 

40 ceiving, via different transmission channels, the plurality 
of programs of different broadcasting channels and the 
plurality of screens for program selection, extraction 
means (for example, the MPEG video decoders 25-1 to 
25-6 of FIG. 1 5) provided in the reception means for ex- 

45 tracting the plurality of screens for program selection 
from a reception output of a particular one of the trans- 
mission channels received by the reception means. , and 
storage means (for example, the virtual frame memory 
49 of FIG. 15) provided in the reception apparatus for 

50 storing the plurality of screens for program selection ex- 
tracted by the extraction means in a linked relationship 
with each other. 

[0024] It is to be noted that naturally the present in- 
vention should not be limited to the specific means de- 
55 scribed above. 

[0025] FIGS. 1 A to 1D illustrate definitions of several 
terms used in the present specification. FIG. 1A shows 
an ordinary screen (screen of a program) which signifies 
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a screen on which an original image is displayed in full 
motion of the frame rate of 30 frames/second (30 fps) 
in the full size (720 x 480 picture elements). 
[0026] FIG. 1B shows a multi-screen (program selec- 
tion screen or array of reduced screens) which signifies 5 
a screen on which nine reduced screens of the 1/9 frame 
size (240 x 160 picture elements) are arranged in a 3x3 
matrix. Each of the reduced screens is a screen dis- 
played in full motion (30 fps). 

[0027] FIG. 1 C shows a virtual screen which is an im- 
aginary array screen on which six multi-screens of No. 
1 to No. 6 are arranged in a 2x3 matrix. The virtual 
screen is successively written into a virtual frame mem- 
ory at timings which satisfy the frame rate of 30 fps. Each 
reduced screen has the 1/9 frame size (240 x 160 pic- 
ture elements) and is written so that it may be displayed 
in full motion (30 fps). 

[0028] FIG. 1D shows a selection area (area from 
which data are to be read out) for selecting a multi- 
screen to be read out from within a virtual screen written 
in the virtual frame memory in response to a cursor mov- 
ing operation. The selection area is moved upwardly or 
downwardly or leftwardty or rightwardly as the cursor 
moves. When reduced screens are to be displayed in 
units of a program category or the like, the correspond- 
ing reduced screens in the virtual screen are re-ar- 
ranged on a predetermined child screen. 
[0029] When an image selected with the selection ar- 
ea is displayed on a monitor apparatus, a multi-preview 
screen (program selection screen) is displayed. The 
multi-preview screen is a multi-screen read out from 
within the virtual screen written in the virtual frame mem- 
ory in response to a cursor moving operation and dis- 
played on the monitor apparatus. Each of the reduced 
screens of the multi-preview screen is displayed in full 
motion (30 fps) in the 1/9 frame size (240 x 160 picture 
elements). 

[0030] Prior to description of preferred embodiments 
of the present invention, archiving processing will be de- 
scribed with reference to FIG. 2. 
[0031] In particular, in the present invention, a plural- 
ity of (nine in the embodiments described below) 
screens of different programs are individually reduced 
(compressed) by thinning out (sampling) processing so 
that each of them includes a number of picture elements 
equal to one third that of the original screen in each of 
the vertical direction and the horizontal direction. Con- 
sequently, nine reduced screens each reduced to one 
ninth in area are produced. Then, the nine reduced 
screens are disposed at different positions of a multi- 
screen divided into 3x3 areas to produce a multi-screen, 
which correspond to one screen (one broadcasting 
channel). Such multi-screens are produced by a plural 
number (six in the embodiment described below), that 
is, multi-screens No. 1 to No. 6. Then, as seen in FIG. 
2, the six multi-screens of No. 1 to No. 6 are individually 
compressed by the MPEG system and then multiplexed 
by a multiplexer 211 so that they may be transmitted by 



one transmission channel. In the present specification, 
the compression and multiplexing processing is referred 
to as archiving processing. 

[0032] The data multiplexed into data of one transmis- 
sion channel by the multiplexer 211 are transmitted to 
the reception side via a transmission line formed from 
an artificial satellite, a cable, or a like element. 
[0033] On the reception side, the data of one trans- 
mission channel transmitted thereto via the transmis- 
sion line are demultiplexed by a demultiplexer 24 so that 
data of six original broadcasting channels (data of the 
multi-screens of No. 1 to No. 6 each having nine reduced 
screens) are separated. 

[0034] Then, the thus demultiplexed data of the multi- 
screens of No. 1 to No. 6 (data of the program selection 
screens) are decompressed (decoded) by the MPEG 
system and stored into a virtual frame memory 49 so 
that they may construct a large virtual screen. 
[0035] Then, a region of arbitrary 3x3 reduced 
screens of the virtual screen is selected suitably and 
then outputted and displayed. 
[0036] FIG. 3 shows a broadcasting system to which 
the present invention is applied. Referring to FIG. 3, a 
broadcasting station performs broadcasting of a pro- 
gram of, for example, the DSS. In particular, in the 
broadcasting station, a program or a plurality of pro- 
grams (analog video and audio signals) of a broadcast- 
ing channel or different broadcasting channels are pro- 
duced and supplied to a digitization section 51 . Also pro- 
grams of other broadcasting stations are supplied to the 
digitization section 51. The digitization section 51 digi- 
tizes the video and audio signals constructing the re- 
ceived programs and outputs the digitized video and au- 
dio signals to an archiving section 52. 
[0037] The archiving section 52 receives, in addition 
to the programs from the digitization section 51, a digi- 
tized program or a plurality of digitized programs (digi- 
tized video and audio signals) of a broadcasting channel 
or different broadcasting channels from another station 
or stations. The archiving section 52 produces data for 
program selection (data for a program selection screen) 
representative of contents of a plurality of programs of 
different channels inputted thereto for the individual 
channels. In particular, the archiving section 52 reduces 
the screens (images) of a plurality of channels inputted 
thereto and forms an image of a multi-screen with nine 
reduced screens. Then, for example, programs of nine 
broadcasting channels are combined into a multi-screen 
of one broadcasting channel. 

[0038] Since data for program selection (reduced 
screens) are produced in this manner using programs 
broadcast normally as they are, the labor for production 
of a program for program selection independent of pro- 
grams broadcast normally can be eliminated. 
[0039] It is to be noted that it is assumed here that the 
archiving section 52 produces, for a program of each 
channel, a program of a screen reduced, for example, 
to one third in each of the vertical direction and the hor- 
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izontal direction from that of the screen of the program 
(accordingly, in terms of the area, a screen reduced to 
one ninth that of the program of the broadcasting chan- 
nel). Accordingly, in this instance, on the viewer side, 
reduced screens of programs of nine broadcasting 5 
channels can be displayed at a time on one screen. 
[0040] Further, the archiving section 52 transmits au- 
dio signals of the programs of the individual child 
screens of the multi-screen (programs received from the 
digitization section 51 and the other broadcasting sta- 
tions) together with the reduced screens. 
[0041] Then, the archiving section 52 compresses the 
data by the MPEG system. 

[0042] The archiving section 52 produces a plurality 
of (for example, 6) such multi-screens (program selec- 
tion screens) (in other words, reduced screens of total- 
ling 54 (= 6 x 9) programs are produced). Then, the data 
of the six multi-screens are combined (archived) into da- 
ta of one transmission channel. Here, data of a plurality 
of program selection screens outputted from the archiv- 
ing section 52 and including a combination of programs 
of a plurality of broadcasting channels into data of one 
broadcasting channel may be hereinafter referred to as 
archived data (the terminology "archive" is a computer 
terminology signifying to combine data of a plurality of 
files into one file). 

[0043] A video server 53 receives the archived data 
outputted from the archiving section 52 and further re- 
ceives programs of the plurality of broadcasting chan- 
nels digitized by the digitization section 51 and com- 
pressed by the MPEG system (details will be hereinafter 
described with reference to FIG. 6). 
[0044] The video server 53 stores the received data 
once and supplies them to a transmission section 54. 
[0045] The transmission section 54 performs error 
correction processing, modulation (for example, QPSK 
modulation or the like) processing and other necessary 
processing (for example, encipherment processing, 
multiplexing processing, up conversion and so forth) for 
the data received from the video server 53. Then, a sig- 
nal obtained as a result of the processing is transmitted 
to an artificial satellite (BS (broadcasting satellite) or CS 
(communication satellite)) 61 from a parabola antenna 
55 and then transmitted to the viewer side from the ar- 
tificial satellite 61 . In other words, from the transmission 
section 54, the archived data of the program selection 
screen are transmitted together with the programs of the 
plurality of broadcasting channels to the viewer side via 
the artificial satellite 61 . Accordingly, when the screen 
of each program is considered to be a screen of the full 
size, the screens of the full size and the reduced screens 
obtained by reduction of the screens of the full size are 
transmitted simultaneously from the broadcasting sta- 
tion. 

[0046] It is to be noted that, while the programs of the 
plurality of broadcasting channels and the archived data 
are transmitted to the viewer side via the artificial satel- 
lite 61 , they may otherwise be transmitted to the viewer 



side from the video server 53 via a wire transmission 
line such as a cable or in the form of a ground wave or 
by some other suitable signal distribution method. Fur- 
ther, the programs of the plurality of channels and the 
archived data may be transmitted not via a single trans- 
mission line but via a plurality of transmission lines to 
the viewer side (for example, the programs of the plu- 
rality of broadcasting channels may be transmitted via 
the artificial satellite 61 while the archived data are 
transmitted via a cable). 

[0047] Furthermore, although the programs of the plu- 
rality of broadcasting channels (data of ordinary pro- 
grams) are transmitted after digitized by the digitization 
section 51, they may otherwise be supplied to the trans- 
mission section 54 while each of them remains in the 
form of an analog signal (analog program) so that they 
may be transmitted together with the archived data 
transmitted thereto from the video server 53. 
[0048] On the viewer side, the data transmitted from 
the broadcasting station via the artificial satellite 61 (pro- 
grams of the plurality of broadcasting channels and ar- 
chived data) are received by a parabola antenna 3 and 
supplied to a receiver (set top box) 2. 
[0049] The receiver 2 performs necessary processing 
to the data from the parabola antenna 3, and a video 
signal from the receiver 2 is supplied to and displayed 
on a monitor apparatus 4 which may be, for example, a 
television receiver while an audio signal is supplied to 
and outputted as sound from a loudspeaker not shown. 
In particular, when the receiver 2 is set so that a partic- 
ular broadcasting channel is selected, a program of the 
particular broadcasting channel is displayed on the 
monitor apparatus 4. On the other hand, when archive 
data are selected, reduced screens of programs of a 
predetermined number of broadcasting channels (in the 
present embodiment, nine channels as described here- 
inabove) from among a plurality of reduced screens are 
simultaneously displayed on the monitor apparatus 4. 
Accordingly, in this instance, the viewer can observe the 
program selection screen and recognize contents of the 
programs of the channels being currently broadcast (de- 
tails will be hereinafter described). The screen for pro- 
gram selection may be hereinafter referred to as pre- 
view screen. 

[0050] It is to be noted that, when data are transmitted 
from the broadcasting station via a cable or the like, they 
are directly received by the receiver 2. Further, when 
data are transmitted via a ground wave or the like from 
the broadcasting station, they are received by an anten- 
na for ground waves not shown and then supplied to the 
receiver 2. Further, while two receivers 2 are shown in 
FIG. 3, data transmitted via the artificial satellite 61 or 
data transmitted via a cable or by way of a ground wave 
can be received by only one such receiver 2. 
[0051] FIG. 4 illustrates a manner in which archive da- 
ta are produced by the archiving section 52. As seen 
from FIG. 4, the archiving section 52 reduces nine 
screens (images) of programs of broadcasting channels 
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to produce a single multi-screen. Data of the single mul- 
ti-screen can be handled, on the viewer side, as data of 
a broadcasting channel or independent data for pro- 
gram selection. Then, the archiving section 52 produces 
six such multi-screens and combines them as data of 5 
one transmission channel (archived data). 
[0052] It is to be noted that the program data illustrat- 
ed in FIG. 4 include reduced screen data as well as au- 
dio signals of individual broadcasting channels as de- 
scribed hereinabove. 10 
[0053] Further, the archiving section 52 not only can 
produce archived data from a plurality of reduced 
screens of programs of different broadcasting channels 
and output the archived data to the video server 53, but 
also can produce archived data from such reduced *5 
screens and output the archive data to the video server 
53 after the reduced screens are re-arranged into a pre- 
determined array condition such that, for example, they 
are arranged for individual categories of programs. 
[0054] In particular, for example, reduced screens of 20 
different categories of programs may be arranged in the 
vertical direction while reduced screens of same cate- 
gories of programs are arranged in the horizontal direc- 
tion as seen in FIG. 5. More particularly, for example, 
reduced screens of news programs are arranged in the 25 
first horizontal row; reduced screens of movie programs 
are arranged in the second horizontal row; and reduced 
screens of music programs are arranged in the third hor- 
izontal row. Further, in this instance, in each horizontal 
row, reduced screens of programs of the same category 30 
are arranged, for example, in an ascending order of 
broadcasting channels of the programs or in an alpha- 
betical order of the titles of the programs. 
[0055] When the number of categories is four or more 
or when the number of programs of a category is four 35 
or more, a program or prog rams of an excessive number 
of categories or of an excessive number of programs of 
a category are arranged in another child program selec- 
tion screen. Then, a single virtual frame is formed from 
a plurality of (six) program selection screens (this will be 40 
hereinafter described). 

[0056] Where a multi-preview screen in which re- 
duced screens are arranged in such a manner as de- 
scribed above is displayed on the viewer side, the view- 
er can find out a desired program readily by observing 45 
(visually scanning) the multi-preview screen in a hori- 
zontal direction along a row of the category of the de- 
sired program. 

[0057] Further, in this instance, if a predetermined 
cursor 201 is displayed on a predetermined one of the so 
reduced screens forming such a preview screen as seen 
in FIG. 5 and then moved on the multi-preview screen, 
then the viewer can find out and select a desired pro- 
gram readily. 

[0058] Subsequently, production of a program selec- 55 
tion screen will be described in more detail with refer- 
ence to FIG. 6. The digitization section 51 converts a 
video signal and audio signals inputted thereto from an- 



alog signals into digital signals by means of an analog 
to digital (A/D) converter 231 , from which the digital vid- 
eo and audio signals are outputted to a program sending 
out MPEG video/audio encoder/multiplexer system 232. 
Of the digital video signal, the video signal for 54 chan- 
nels is supplied to multi-screen production circuits 201-1 
to 201-6 of the archiving section 52. Where the input 
video and audio signals are supplied as digital signals, 
the digital signals are supplied as they are directly to the 
program sending out MPEG video/audio encoder/multi- 
plexer system 232 and the multi-screen production cir- 
cuits 201-1 to 201-6. 

[0059] The multi-screen production circuit 201-1 in- 
cludes nine RAMs 202-1-1 to 202-1-9 into which data of 
nine screens of different programs inputted to the multi- 
screen production circuit 201-1 are stored. Then, the da- 
ta of the nine screens are reduced to 1/3 in the vertical 
direction and the horizontal direction to produce nine re- 
duced screens. Then, the nine reduced screens are in- 
dividually distributed to a multi-screen divided into 3x3 
= 9 areas. 

[0060] For example, where one screen (one frame) is 
formed from 720 x 480 picture elements, the numbers 
of picture elements are reduced to 1/3 in the horizontal 
direction and the vertical direction, or in other words, pic- 
ture elements are sampled or thinned out, to produce 
an image of a reduced picture element of 240 x 1 60 pic- 
ture elements. Then, such images of the reduced 
screens (3 piecesx3 pieces) are arranged in the hori- 
zontal direction and the vertical direction, to produce a 
multi-screen including nine reduced screens. The multi- 
screen informed from 720 x 480 picture elements. 
[0061] Similar processing is performed for the other 
five multi-screen production circuits 201-2 to 201-6. As 
a result, six multi-screens (program selection screens) 
each including nine reduced screens are produced. 
[0062] Data of the six multi-screens produced by the 
multi-screen production circuits 201-1 to 201-6 in this 
manner are supplied to corresponding MPEG video en- 
coders 203-1 to 203-6, by which they are compressed 
by the MPEG system, respectively. Consequently, six 
archive data (for six broadcasting channels) are ob- 
tained. 

[0063] Meanwhile, an EPG (Electrical Program 
Guide) data production apparatus 204 of the archiving 
section 52 produces, based on the digital video and au- 
dio signals received from the program sending out 
MPEG video/audio encoder/multiplexer system 232, 
electronic program guide data (EPG data) of the pro- 
grams of the 54 broadcasting channels supplied to the 
multi-screen production circuits 201-1 to 201-6 from the 
program sending out MPEG video/ audio encoder/mul- 
tiplexer system 232. It is to be noted that the EPG data 
includes broadcasting starting times, broadcasting 
channel numbers, program categories, program names, 
positions on a multi-screen, and numbers (for example, 
240x160 pieces) of picture elements of reduced 
screens. 
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[0064] The video server 53 stores, in accordance with 
the necessity, the video data supplied thereto from the 
MPEG video encoders 203-1 to 203-6 of the archiving 
section 52 and the EPG data supplied thereto from the 
EPG data production apparatus 204 into a built-in mem- 
ory thereof once and then reads out the stored data. 
Then, the video server 53 converts the thus read out 
data into packets and multiplexes (archives) them so 
that they may be transmitted via one transmission chan- 
nel (channel corresponding to one transponder). In this 
instance, also archived audio data of the 54 programs 
are inputted to the video server 53 from the program 
sending out MPEG video/audio encoder/ multiplexer 
system 232. Also the audio data are converted into 
packets and multiplexed so that they may be transmitted 
via the same transmission channel. 
[0065] In this manner, the archived data including the 
six multi-screens (the six multi-screens construct one 
virtual frame) each including nine reduced screens are 
supplied as a signal of one transmission channel to a 
transmission line coding apparatus 221-1 of the trans- 
mission section 54. 

[0066] An error correction coding apparatus 222-1 of 
the transmission line coding apparatus 221-1 performs 
error correction coding processing of the data inputted 
thereto from a multiplexer 21 1 and outputs the resultant 
data to a QPSK modulation circuit 223-1. The QPSK 
modulation circuit 223-1 QPSK-modulates the inputted 
data and outputs the resultant data to an up converter 
224-1. The up converter 224-1 converts the data input- 
ted thereto into a signal of a predetermined frequency 
band (signal corresponding to a transponder of the ar- 
tificial satellite) and outputs the resultant data to a mixer 
225. 

[0067] In this manner, the transmission channel for 
program selection screens is a transmission channel for 
exclusive use. 

[0068] In the meantime, the video data and the audio 
data of the at least 54 programs (programs as screens 
of the full size) are individually compressed by the 
MPEG system by the program sending out MPEG video/ 
audio encoder/ multiplexer system 232 and converted 
into packets so that, for example, programs of each six 
broadcasting channels may be transmitted by one trans- 
mission channel, whereafter they are multiplexed. How- 
ever, the number of broadcasting programs (broadcast- 
ing channels) to be multiplexed varies depending upon 
the complexity of images of the broadcasting programs. 
[0069] Then, the data of the one transmission channel 
are inputted to another transmission line coding appa- 
ratus 221-2, by which error correction coding processing 
and QPSK modulation processing are performed in a 
similar manner as described above by the transmission 
line coding apparatus 221-1. Then, data outputted from 
the transmission line coding apparatus 221-2 are con- 
verted into a signal of a predetermined frequency band 
corresponding to another transponder of the artificial 
satellite by another up converter 224-2 and then input- 



ted to the mixer 225. 

[0070] Data obtained by similar processing by further 
transmission line coding apparatus 221-3 to 221-n and 
up converters 224-3 (not shown) to 224-n are inputted 
5 to the mixer 225. 

[0071] The mixer 225 mixes the data inputted thereto 
from the up converter 224-1 to 224-n and transmits re- 
sultant data to the artificial satellite 61 by means of the 
parabola antenna 55. 

[0072] By the way, the system may be constructed so 
as to make it possible to display, on the viewer side, the 
numbers of broadcasting channels together with a plu- 
rality of reduced screens as a multi-preview screen so 
that the viewer may select the broadcasting channel of 
a desired program by inputting the number of the broad- 
casting channel. In this instance, however, it may pos- 
sibly occur that, for example, the viewer may mistake 
the broadcasting channel or may manually input a 
wrong number different from that corresponding to the 
intended broadcasting channel. Therefore, after such a 
preview screen as seen in FIG. 5 is displayed, it is de- 
sirable to display a parent screen of a desired program 
in response to direct selection of a reduced screen cor- 
responding to the program. 

[0073] To this end, the archiving section 52 provides 
a link between each reduced screen and a correspond- 
ing program. In particular, for example, the archiving 
section 52 adds, to data of each reduced screen, the 
number of a broadcasting channel of a program corre- 
sponding to the reduced screen and transmits the 
number of the broadcasting channel as EPG data. Con- 
sequently, when a reduced screen forming a preview 
screen is selected, a program linked to the reduced 
screen, that is, a screen (program) of the full size corre- 
sponding to the selected reduced screen, can be dis- 
played. It is to be noted that FIG. 7 illustrates a manner 
wherein one of nine reduced screens forming a preview 
screen which is disposed at the center is selected, and 
consequently, in FIG. 7, a program PROG2 correspond- 
ing to the selected reduced screen is shown displayed 
in place of the preview screen. 
[0074] Referring now to FIG. 8, there is shown an ex- 
ample of a general construction of the receiver 2 on the 
viewer side. The receiver 2 includes a reception section 
2a, a processing apparatus 2b and a storage apparatus 
2c. The reception section 2a receives a signal supplied 
thereto, for example, from the parabola antenna 3 (FIG. 
3) and performs demodulation processing, error correc- 
tion processing and other necessary processing. The 
resultant signal is outputted to the processing apparatus 
2b. The processing apparatus 2b is formed from a CPU 
or the like and controls the reception section 2a so that 
the reception section 2a may output a signal of a prede- 
termined channel. Then, the processing apparatus 2b 
decodes the signal supplied thereto from the reception 
section 2a and supplies, when the signal is ordinary pro- 
gram data, the signal to the monitor apparatus 4 so that 
it may be displayed on the monitor apparatus 4 (it is to 
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be noted that an audio signal is outputted as sound from 
a loudspeaker not shown). 

[0075] On the other hand, when the signal supplied 
from the reception section 2a is archived data, the 
processing apparatus 2b decodes the archived data and 
stores data of reduced screens obtained by the decod- 
ing into an area secured in advance in the storage ap- 
paratus 2c, which may be, for example, a RAM, a mag- 
netic disk or a magneto-optical disk, so that the six pro- 
gram selection screens of the virtual frame may form 
one screen. 

[0076] It is to be noted that, where the archive data 
include audio data, also the audio data are supplied to 
and stored into the storage apparatus 2c. 
[0077] Then, if a remote commander 5 is manually op- 
erated to input an instruction to display reduced 
screens, then the processing apparatus 2b reads out a 
number of reduced screens (in the present embodiment, 
nine reduced screens as described above) which can 
be displayed on one screen of the monitor apparatus 4 
from among the reduced screens stored in the virtual 
frame and supplies the thus read out reduced screens 
to the monitor apparatus 4 so that they may be displayed 
on the monitor apparatus 4. 

[0078] The reduced screens read out from the virtual 
frame and displayed on the monitor apparatus 4 can be 
changed by manual operation of the remote commander 
5. Accordingly, even if a number of reduced screens 
which cannot be simultaneously displayed on a screen 
are supplied, the viewer can observe all of the reduced 
screens by manual operation of the remote commander 
5. Further, received reduced screens are successively 
stored into the virtual frame to update the stored re- 
duced screens. However, for example, by keeping the 
reduced screens stored in the virtual frame for a prede- 
termined period of time, reduced screens received in the 
past can be observed. 

[0079] One of reduced screens displayed on the mon- 
itor apparatus 4 can be selected by manually operating 
the remote commander 5 to move and settle the cursor. 
If a reduced screen corresponding to a program desired 
by the viewer is selected, then the processing apparatus 
2b delivers an instruction to the reception section 2a to 
output the program corresponding to the selected re- 
duced screen (the program (screen of the full size) 
linked to the reduced screen) and then supplies ordinary 
program data obtained in response to the instruction to 
the monitor apparatus 4 so that the data may be dis- 
played on the monitor apparatus 4. 
[0080] FIG. 9 shows an example of an appearance 
construction of the apparatus on the viewer side. In the 
present embodiment, the apparatus on the viewer side 
includes the receiver 2, the parabola antenna 3 and the 
monitor apparatus 4. The receiver 2 and the monitor ap- 
paratus 4 are connected to each other by means of an 
AV line 11 and a control line 12. 
[0081] An instruction can be inputted to the receiver 
2 from the remote commander 5 by an infrared ray (IR) 



signal. In particular, if a predetermined one of buttons 
and switches of the remote commander 5 is manually 
operated, then a corresponding infrared ray signal is 
emitted from an IR transmission section 5a and intro- 
5 duced into an IR reception section 39 (FIG. 11) of the 
receiver 2. 

[0082] FIG. 10 shows an electric connection condition 
of the apparatus shown in FIG. 9. The parabola antenna 
3 has an LNB (Low Noise Block downconverter) 3a, and 

10 converts (down converts) a signal from the artificial sat- 
ellite 61 into a signal of a predetermined frequency and 
supplies the signal of the predetermined frequency to 
the receiver 2. The receiver 2 supplies its output to the 
monitor apparatus 4 via the AV line 1 1 formed from three 

15 lines including, for example, a composite video signal 
line, an audio L signal line and an audio R signal line. 
[0083] Further, the receiver 2 has an AV apparatus 
control signal communication section 2A while the mon- 
itor apparatus 4 has an AV apparatus control signal 

20 communication section 4A. The AV apparatus control 
signal communication section 2A and the AV apparatus 
control signal communication section 4A are connected 
to each other by the control line 12 formed from a wired 
SIRCS (Wired Sony Infrared Remote Control System). 

25 [0084] FIG. 11 shows an example of an internal con- 
struction of the receiver 2 when the present invention is 
applied to the DSS described hereinabove. It is to be 
noted that a front end circuit 20, a demultiplexer 24 and 
a multi-channel real time decoder 25, and a virtual frame 

30 memory 49 correspond to the reception section 2a and 
the receiver 2 shown in FIG. 8, respectively. Further, the 
other blocks in FIG. 11 correspond to the processing ap- 
paratus 2b shown in FIG. 8. 

[0085] A RF signal outputted from the LNB 3a of the 
35 parabola antenna 3 is supplied to and demodulated by 
a tuner 21 of the front end circuit 20. The output of the 
tuner 21 is supplied to a QPSK demodulation circuit 22, 
by which it is QPSK demodulated. The output of the 
QPSK demodulation circuit 22 is supplied to an error 
40 correction circuit 23, by which errors are detected and 
corrected. 

[0086] A CAM (Conditional Access Module) 33 
formed from, for example, an IC card including a CPU, 
a ROM, a RAM and so forth stores keys necessary for 

45 decipherment of a cipher together with a decipherment 
program. When a broadcasting station transmits data to 
which encipherment processing has performed, keys 
and decipherment processing are required to decipher 
the cipher. Therefore, the keys are read out from the 

50 CAM 33 via a card reader interface 32 and supplied to 
the demultiplexer 24. The demultiplexer 24 deciphers 
the enciphered signal using the keys. 
[0087] It is to be noted that the CAM 33 stores, in ad- 
dition to the keys and the decipherment program nec- 

55 essary for decipherment of a cipher, accounting infor- 
mation. 

[0088] The demultiplexer 24 receives, as an input 
thereto, a signal outputted from the error correction cir- 
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cuit 23 of the front end circuit 20 and stores the received 
signal into a data buffer memory (SRAM: Static Random 
Access Memory) 35 once. Then, the signal is read out 
suitably and used for decipherment as described above. 
Then, when the result of the decipherment is ordinary 5 
program data, the demultiplexer 24 supplies image data 
or audio data forming the program data to the multi- 
channel real time decoder 25 or an MPEG audio decod- 
er 26. The EPG data are stored into a predetermined 
area of the data buffer memory 35. 
[0089] The multi-channel real time decoder 25 in- 
cludes built-in MPEG video decoders 25-1 to 25-6 and 
DRAMs 25a- 1 to 25a-6 in order that screen data of pro- 
grams of six broadcasting channels can be decoded as 
hereinafter described with reference to FIG. 16. The 
multi-channel real time decoder 25 thus stores image 
data (digital image data) inputted thereto suitably into 
the DRAMs 25a- 1 to 25-6 and executes decoding 
processing of the video signals in a condition com- 
pressed by the MPEG system. The decoded video data 
are supplied, when they are data of an ordinary pro- 
gram, to an NTSC encoder 27, by which they are con- 
verted into a brightness signal (Y), a chroma signal (C) 
and a composite signal (V) of the NTSC system. The 
brightness signal and the chroma signal are outputted 
individually as S video signals via a pair of buffer ampli- 
fiers 28Y and 28C, respectively. The composite signal 
is outputted via a further buffer amplifier 28V. 
[0090] Meanwhile, video data of a program selection 
screen are supplied to and stored into the virtual frame 
memory 49. Then, predetermined nine reduced screens 
are read out in accordance with the necessity and sup- 
plied to the NTSC encoder 27. 
[0091] It is to be noted that an MPEG 2 decoding LSI 
(STi3500) by SGS-Thomson Microelectronics can be 
used for the MPEG video decoders 25-i of FIG. 16. An 
outline of the product is presented, for example, by Mar- 
tin Bolton, in Nikkei Electronics, Nikkei PB Company, 
No. 603, March 14, 1994, pp.101-110. 
[0092] Meanwhile, a transport stream of the MPEG2 
(MPEG2-Transportstream) is described in Newest 
MPEG Textbook, ASCII, August 1, 1994, pp.231-253. 
[0093] The MPEG audio decoder 26 suitably stores 
the digital audio signals supplied thereto from the de- 
multiplexer 24 into a DRAM 26a and executes decoding 
processing of the audio signals in a condition com- 
pressed by the MPEG system. The thus decoded audio 
signals are converted from digital signals into analog 
signals by a digital to analog (D/A) converter 30, and the 
audio signal of the left channel is outputted via a buffer 
amplifier 31 L while the audio signal of the right channel 
is outputted via a buffer amplifier 31R. 
[0094] A RF modulator 41 converts the composite sig- 
nal outputted from the NTSC encoder 27 and the audio 
signals outputted from the digital to analog converter 30 
into a RF signal and outputs the RF signal. Further, 
when a TV mode in which a television broadcasting sig- 
nal by a ground wave is to be received is set, the RF 



modulator 41 passes therethrough a RF signal of the 
NTSC signal inputted thereto from an AV apparatus (not 
shown) such as a cable box so that the RF signal is out- 
putted as it is to a VCR (VTR) (not shown) or another 
AV apparatus (not shown). 

[0095] In the present embodiment, the video signal 
and the audio signals are supplied to the monitor appa- 
ratus 4 via the AV line 11. 

[0096] A CPU (Central Processor Unit) 29 executes 
various processes in accordance with a program stored 
in a ROM 37. For example, the CPU 29 controls the tun- 
er 21, the QPSK demodulation circuit 22, the error cor- 
rection circuit 23 and so forth. Further, the CPU 29 con- 
trols the AV apparatus control signal communication 
section 2A and outputs a predetermined control signal 
to another AV apparatus (in the present embodiment, 
the monitor apparatus 4) or receives a control signal 
from such another AV apparatus. 
[0097] A predetermined instruction can be inputted di- 
rectly to the CPU 29 by manually operating any of op- 
eration buttons and switches (not shown) provided on a 
front panel 40 of the receiver 2 and can be inputted also 
by manually operating the remote commander 5. In par- 
ticular, if the remote commander 5 (FIG. 9) is manually 
operated, then an infrared ray signal is emitted from the 
IR transmission section 5a and received by the IR re- 
ception section 39. A result of the reception is supplied 
to the CPU 29. 

[0098] When a signal supplied from the front end cir- 
cuit 20 is EPG data, the demultiplexer 24 supplies and 
stores the EPG data to and into the data buffer memory 
35. 

[0099] Data which are desired to be maintained even 
after disconnection of the power supply, for example, a 
reception program history of the tuner 21 for four weeks 
and the number of a channel (last channel) which has 
been received immediately before disconnection of the 
power supply are stored suitably into an EEPROM 
(Electrically Erasable Programmable Read Only Mem- 
ory) 38. Then, for example, when the power source is 
connected subsequently, the same channel as the last 
channel is received again. However, if no last channel 
is stored, then a channel stored as a default channel in 
the ROM 37 is received. Further, when a sleep mode is 
set, even if the power source is in a disconnected con- 
dition, the CPU 29 keeps minimum necessary circuits 
such as the front end circuit 20, the demultiplexer 24 
and the data buffer memory 35 in an operative condition, 
and besides counts the current time from time informa- 
tion included in a received signal and also performs such 
control as to cause a required circuit to perform a pre- 
determined operation at a required time (such as timer 
picture recording). For example, the CPU 29 executes 
automatic timer picture recording of a reserved program 
in cooperation with an external VCR. 
[01 00] Further, when the CPU 29 tries to produce pre- 
determined OSD (On-Screen Display) data, it controls 
the MPEG video decoders 25-i. Under the control of the 
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CPU 29, the MPEG video decoders 25-i produce pre- 
determined OSD data and write the OSD data into OSD 
areas of the DRAMs 25a-i, whereafter they read out and 
output the OSD data. Consequently, predetermined 
characters, a predetermined graphic form (for example, 5 
a cursor, a broadcasting channel of a program being cur- 
rently outputted from the receiver 2, or a bar whose 
length varies in response to the sound volume) or the 
like can be suitably outputted to the monitor apparatus 
4 so that it may be displayed on the monitor apparatus 4. 
[0101] FIG. 12 shows an example of a construction of 
buttons and switches of the remote commander 5. A se- 
lect button (lever) 131 can be manually operated in to- 
talling eight directions including four leftward, rightward, 
upward and downward directions and in four intermedi- 
ate oblique directions between them. The select button 
131 can further be manually depressed (selection oper- 
ation) in a perpendicular direction with respect to an up- 
per face of the remote commander 5. A menu button 
134 is manually operated in order to cause a predeter- 
mined menu screen to be displayed on the monitor ap- 
paratus 4. An exit button 135 is manually operated in 
order to restore an original ordinary screen display. 
[0102] A channel up/down button 133 is manually op- 
erated in order to increment or decrement the number 
of a broadcasting channel to be received. A volume but- 
ton 132 is manually operated in order to increase or de- 
crease the volume of sound to be outputted. 
[0103] Numeric or digit buttons (ten keys) 138 on 
which the digits of 0 to 9 are marked are manually op- 
erated in order to directly input, for example, a broad- 
casting channel or a like number. An enter button 137 
is manually operated subsequently to manual operation 
of the numeric buttons 138 in order to instruct comple- 
tion of the inputting of digital values when the manual 
operation of the numeric buttons 138 comes to an end. 
When the channel up/down button 133 or the enter but- 
ton 137 and the numeric buttons 138 are manually op- 
erated orwhen a channel to be received is changed over 
using a preview screen, for example, a banner including 
the number of a new channel, a call sign (name), a logo 
and a mail icon is displayed for three seconds on the 
monitor apparatus 4. Two types of banners are prepared 
including a banner which has such a simple construction 
as described just above and another banner of a more 
detailed construction which additionally includes the title 
of a program, a broadcasting starting time, a current 
time and so forth. A display button 136 is manually op- 
erated in order to change over the type of the banner to 
be displayed. 

[0104] A television/video change-over button 139 is 
manually operated in order to change over the input to 
the monitor apparatus 4 to the input from a tuner or a 
video input terminal (VCR or the like) built in a television 
receiver. A television/DSS change-over button 140 is 
manually operated in order to select a TV mode or a 
DSS mode in which a DSS signal is to be received. If 
the channel to be received is changed over, the channel 



prior to the changing over is stored, and a jump button 
141 is manually operated in order to restore the original 
channel prior to the changing over. 
[01 05] A language button 1 42 is manually operated in 
order to select a desired language when broadcasting 
is proceeding with two or more languages. A preview 
button 143 is manually operated in order to cause the 
monitor apparatus 4 to display a preview screen. A fa- 
vorite button 144 is manually operated in order to vary 
an array position when a reduced screen is to be stored 
(the details will be described later). 
[0106] A cable button 145, a television button 146 and 
a DSS button 147 are function changing over buttons 
for changing over an apparatus category of a code of 
an infrared ray signal to be emitted from the remote com- 
mander 5. The cable button 145 is manually operated 
in order to receive a signal transmitted via a cable by a 
cable box not shown and display the received signal on 
the monitor apparatus 4. In response to the manual op- 
eration, a code of an apparatus category allocated to 
the cable box is emitted as an infrared ray signal. 
[0107] Similarly, the television button 146 is manually 
operated in order to display a signal received by the tun- 
er built in the monitor apparatus 4. The DSS button 147 
is manually operated in order to receive a signal trans- 
mitted via the artificial satellite 61 by means of the re- 
ceiver 2 and display the received signal on the monitor 
apparatus 4. LEDs 148, 149 and 150 are lit when the 
cable button 145, the television button 146 and the DSS 
button 147 are depressed, respectively. Consequently, 
when a button is manually operated, it is indicated to an 
apparatus of which category a code is transmitted. 
[0108] When a cable power source button 151 , a tel- 
evision power source button 1 52 or a DSS power source 
button 153 is manually operated, the power source for 
the cable box, the monitor apparatus 4 or the receiver 
2 is turned on or off. 

[0109] A muting button 154 is manually operated in 
order to set or cancel a muting condition of the monitor 
apparatus 4. A sleep button 155 is manually operated 
in order to set or cancel a sleep mode in which the power 
source is turned off automatically when a predetermined 
point of time comes or when a predetermined interval of 
time passes. 

[0110] FIG. 13 shows an example of a construction of 
a small stick switch which is used as the select button 
131. The small stick switch shown includes a body 161 
and a lever 162 extending from the body 161 . When the 
select button 1 31 is manually operated in any one of the 
eight directions in a horizontal plane, the small stick 
switch is turned corresponding to the operation direc- 
tion, but when the select button 131 is manually operat- 
ed for selection (manually operated vertically), the lever 
162 is pushed down in the vertical direction. 
[01 1 1] it is to be noted that, for the small stick switch, 
for example, a small stick switch of the model 
RKJXL1004 by Alps Denki can be used. The thickness 
of the body 161 of the small stick switch is about 6.4 mm. 
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[0112] FIG. 14 shows the eight operation directions of 
the lever 162 in the horizontal plane. As seen in FIG. 14, 
the lever 162 is constructed so that it can be manually 
operated in any one of the eight directions denoted by 
A to H in the horizontal plane. 
[0113] FIG. 15 shows an example of an internal con- 
struction of the remote commander 5. As seen from FIG. 
15, contacts A to H in the inside of the body 161 of the 
small stick switch correspond to the eight directions A 
to H shown in FIG. 14, respectively, and when the lever 
162 is manually operated in one of the directions A to 
D, a corresponding one of the terminals A to D is con- 
nected to a terminal C1. On the other hand, when the 
lever 162 is tilted to one of the directions E to H, a cor- 
responding one of the terminals E to H is connected to 
another terminal C2. Further, when the lever 162 is tilted 
in a direction between the directions H and A or between 
the directions D and E, both of the terminals C1 and C2 
are connected to each other. Furthermore, when the le- 
ver 162 is manually operated in the vertical direction, 
the terminals 1 and 2 are connected to each other. 
[0114] The connection condition of the terminals of 
the body 161 is monitored by a CPU 72 which forms a 
microcomputer 71. Consequently, the CPU 72 can de- 
tect a directional operation and a selection operation of 
the select button 131. Further, the CPU 72 normally 
scans a button matrix 82 to detect an operation of any 
other button of the remote commander 5. 
[01 1 5] The CPU 72 executes various processes in ac- 
cordance with a program stored in a ROM 73 and suit- 
ably stores necessary data into a RAM 74. Then, when 
an infrared ray signal is to be outputted, the CPU 72 
drives an LED 76 via an LED driver 75 so that an infrared 
ray signal is outputted from the LED 76. 
[0116] Subsequently, operation of the receiver 2 
when the preview button 143 is manually operated will 
be described with reference to FIGS. 11 and 16. When 
the preview button 143 is manually operated, an instruc- 
tion to cause the monitor apparatus 4 to display a pre- 
view screen is inputted to the CPU 29 via the IR recep- 
tion section 39. Upon reception of the instruction, the 
CPU 29 outputs an instruction to the front end circuit 20 
to receive the transmission channel of archived data. 
Consequently, archived data are supplied from the front 
end circuit 20 to the demultiplexer 24. 
[0117] In particular, the tuner 21 receives and demod- 
ulates a signal from the transmission channel for exclu- 
sive use for a program selection screen. The output of 
the tuner 21 is then QPSK demodulated by the QPSK 
demodulation circuit 22, and then error correction 
processing of the output of the QPSK demodulation cir- 
cuit 22 is performed by the error correction circuit 23. 
The output of the error correction circuit 23 is inputted 
to the demultiplexer 24. The data inputted to the demul- 
tiplexer 24 include packets of video data of six multi- 
screens described above. 

[0118] If it is assumed that those packets have data 
IDs (packet IDs) of the numbers 1 to 6 added thereto, 



then the data having the data IDs of the numbers 1 to 6 
are demultiplexed (separated). Then, the data are de- 
coded by corresponding ones of the MPEG video de- 
coders 25-1 to 25-6 of the multi-channel real time de- 
5 coder 25 and then supplied to and stored into the 
DRAMS 25a-1 to 25a-6. In particular, the multi-screen 
of the packet ID 1 is stored into the DRAMs 25a-1, and 
similarly, the multi-screens of the data IDs 2 to 6 are 
stored into the DRAMs 25a-2 to 25a-6, respectively. 
[0119] Then, the six multi-screens stored in the 
DRAMs 25a-1 to 25a-6 are read out from them and de- 
veloped and stored into the virtual frame memory 49 
such that they may construct one virtual screen. In the 
arrangement shown in FIG. 16, the multi-screen indicat- 
ed by No. 1 of the data ID 1 is arranged at the left upper 
corner of the virtual screen; the multi-screen indicated 
by No. 2 of the data ID 2 is arranged on the right side of 
the multi-screen of the data ID 1; the multi-screen indi- 
cated by No. 3 of the data ID 3 is arranged on the lower 
side of the multi-screen of the data ID 1 ; the multi-screen 
indicated by No. 4 of the data ID 4 is arranged on the 
right side of the multi-screen of the data ID 3; the multi- 
screen indicated by No. 5 of the data ID 5 is arranged 
on the lower side of the multi-screen of the data ID 3; 
and the multi-screen of the data ID 6 is arranged on the 
right side of the multi-screen of the data ID 5. 
[0120] It is to be noted that, as described herein- 
above, the data of the six multi-screens indicated by No. 
1 to No. 6 are transmitted by one transmission channel 
(by a carrier from one transponder). Accordingly, even 
if the front end circuit 20 including the tuner 21 is pro- 
vided by one as seen in FIG. 16, if the six MPEG video 
decoders 25-1 to 25-6 are provided, then six multi- 
screens can be received at a time and stored into the 
virtual frame memory 49. 

[0121] If one or more multi-screens forming a program 
selection screen are transmitted via a transmission 
channel or channels corresponding to another trans- 
ponder or transponders, then in order to receive the mul- 
ti-screen of the transmission channel or one of the trans- 
mission channels, the reception frequency of the tuner 
21 must be changed over, and after all, it is impossible 
to receive all multi-screens at a time (naturally this be- 
comes possible if a plurality of the tuners 21 are provid- 
ed, which, however, complicates the construction and 
raises the cost). Therefore, only one transmission chan- 
nel (common transmission channel) is preferably used 
to transmit the program selection screen. 
[0122] The processing of receiving a plurality of pro- 
gram selection screens from a single transmission 
channel (archived data) and storing the program selec- 
tion screens into the virtual frame memory 49 is sche- 
matically illustrated in FIGS. 17 and 18. 
[0123] In particular, when the demultiplexer 24 re- 
ceives archived data which include six program selec- 
tion screens, it separates the archived data into individ- 
ual program selection screens as seen in FIG. 17. Then, 
the resulted six program selection screens are stored in 
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a matrix into the virtual frame memory 49 as seen in FIG. 
18. Accordingly, the virtual frame memory 49 can be 
considered to be a virtual or imaginary screen (greater 
than one multi-screen) on which 6x9 reduced screens 
of programs of different broadcasting channels transmit- 
ted thereto from the broadcasting station are arranged. 
Since each of the reduced screens is an ordinary screen 
of a program of a reduced size, it exhibits an image of 
full motion of the frame rate of 30 fps (full moving pic- 
ture), and accordingly, if the entire virtual frame memory 
49 is displayed, then contents of programs (reduced 
screens) of 54 broadcasting channels transmitted there- 
to from the broadcasting station can be observed in full 
motion. 

[0124] Here, when the reduced screens are stored in- 
to the virtual frame memory 49, if the six multi-screens 
are not arranged as they are at the respective 2x3 pre- 
determined positions of the virtual frame memory 49 but 
the individual reduced screens are managed independ- 
ently of each other by the CPU 29 (picture element data 
of the virtual frame are managed in units of 240 x 160 
picture elements), then the reduced screens can be ar- 
ranged at arbitrary positions of the 6x9 child screens of 
the virtual frame memory 49. 

[0125] In this instance, for example, the reduced 
screens may be arranged in order such that a predeter- 
mined number of them are arranged in the uppermost 
horizontal row of the virtual frame memory 49 from the 
left end toward the right and then next those of the same 
number are arranged in the second horizontal row from 
the left end toward the right, whereafter the other re- 
duced screens are successively arranged in a similar 
manner, or may be arranged for individual program cat- 
egories described hereinabove with reference to FIG. 5. 
When the reduced screens are arranged for individual 
program categories, the broadcasting station side may 
add to each reduced screen the category of a program 
corresponding to the reduced screen as EPG data. In 
this instance, the receiver 2 is constructed such that it 
reads the category of the program added to the reduced 
screen from the EPG data and arranges such reduced 
screens for individual program categories on the virtual 
frame memory 49. 

[0126] Alternatively, it is possible to arrange reduced 
screens on the virtual frame memory 49 in a manner of 
arrangement desired by a viewer. In particular, where 
the broadcasting side adds the category of a program 
to a reduced screen as described above, the receiver 
side apparatus can be constructed such that the remote 
commander 5 is manually operated to set the order of 
categories of programs so that reduced screens are 
successively arranged in the set order on the virtual 
frame memory 49 beginning with the uppermost hori- 
zontal low. 

[0127] Further, for example, where the broadcasting 
station side adds to each reduced screen the broadcast- 
ing channel of a program corresponding to the reduced 
screen, the receiver side apparatus can be constructed 



such that the remote commander 5 is manually operated 
to set the order of broadcasting channels of programs 
so that reduced screens are successively arranged in 
the set order on the virtual frame memory 49 beginning 
5 with the uppermost horizontal row. 

[0128] Further, since reduced screens stored in the 
virtual frame memory 49 are displayed on the monitor 
apparatus 4, it is possible to change the array positions 
of the reduced screens stored in the virtual frame mem- 
ory 49 by manual operation of the remote commander 
5 while observing the display of the reduced screens. 
[0129] Accordingly, in this instance, the reduced 
screens can be arranged in accordance with the prefer- 
ence of the viewer. In other words, the array of the re- 
duced screens can be customized. 
[0130] Further, where the broadcasting station side 
transmits reduced screens in a condition arranged for 
individual categories of programs as described herein- 
above with reference to FIG. 5, the reduced screens can 
be stored in the arranged condition into the virtual frame 
memory 49. However, even if the reduced screens are 
transmitted in such an arranged condition for individual 
program categories, the reduced screens may be re-ar- 
ranged in accordance with a manner of arrangement de- 
sired by the viewer as described above. 
[0131] It is to be noted that such a manner of arrange- 
ment (array order) as mentioned above can be set by 
manually operating the remote commander 5 based on 
a predetermined menu screen displayed on the monitor 
apparatus 4 in response to a manual operation of the 
menu button 134 of the remote commander 5. The man- 
ner of arrangement thus set is, for example, stored into 
the EEPROM 38. When a manner of arrangement is set 
in the EEPROM 38, the CPU 29 designates to the de- 
multiplexer 24 an array order which is used to store re- 
duced screens into the virtual frame memory 49. Then, 
the demultiplexer 24 stores the reduced screens into the 
virtual frame memory 49 in accordance with the array 
order designated from the CPU 29. 
[0132] After the reduced screens are stored into the 
virtual frame memory 49, those of the reduced screens 
which are included in a range (selection area) within 
which they can be displayed at a time on one screen of 
the monitor apparatus 4 are designated by the CPU 29. 
In particular, in the present embodiment, since one re- 
duced screen corresponds to a screen of an ordinary 
program which is reduced to 1/3 in vertical and horizon- 
tal lengths thereof as described above, for example, 
such 3x3 reduced screens surrounded by a thick line in 
FIG. 19 are read out. Then, the 3x3 reduced screens 
are supplied from the receiver 2 to and displayed on the 
monitor apparatus 4 as seen in FIG. 9. In other words, 
a preview screen is displayed. 
[0133] Here, when a predetermined range of 3x3 re- 
duced screens from among the reduced screens stored 
in the virtual frame memory 49 is displayed as described 
above, it can be considered that the screen of the mon- 
itor apparatus 4 is used as such a metaphor that the 
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reduced screens on the virtual frame memory 49 are 
partially peeped. 

[0134] Then, in this instance, the monitor apparatus 
4 displays, together with 3x3 reduced picture elements 
as a preview screen, the cursor 201 in the form of a 
frame which surrounds a certain reduced screen as 
seen in, for example, in FIG. 20 in a superimposed con- 
dition by OSD display on the screen. It is to be noted 
that the cursor 201 is not limited to such a cursor in the 
form of a frame as described above, but may be any 
graphic form such as an arrow mark or the like only if it 
can be identified clearly for selection. 
[0135] When the cursor 201 is positioned, for exam- 
ple, at a central one of 3x3 reduced screens, if the select 
button 131 of the remote commander 5 is directionally 
operated (tilted) upwardly (away from the viewer), 
downwardly (toward the viewer), rightwardly, leftward iy, 
obliquely rightwardly upwards, obliquely rightwardly 
downwards, obliquely leftwardly upwards or obliquely 
leftwardly downwards, then the cursor 201 is moved to 
the position at which it surrounds the reduced screen 
positioned upwardly, downwardly, rightwardly, leftward- 
ly, obliquely rightwardly upwards, obliquely rightwardly 
downwards, obliquely leftwardly upwards or obliquely 
leftwardly downwards with respect to the central re- 
duced screen. 

[0136] Here, if the select button 131 is further manu- 
ally operated directionally while the cursor 201 remains 
positioned at the upper, lower, left or right end of the 
screen of the monitor apparatus 4, the contents of the 
display of the monitor apparatus 4, that is, the preview, 
is scrolled. For example, if the select button 131 is man- 
ually operated downwardly while the cursor 201 is po- 
sitioned at the lowest row of the preview screen, then 
the preview is scrolled upwardly by one row distance. 
[01 37] This scrolling is performed such that, for exam- 
ple, in place of the 3x3 reduced screens surrounded by 
a thick line in FIG. 19, other 3x3 reduced screens sur- 
rounded by a dotted line in FIG. 19 are read out from 
the virtual frame memory 49 and supplied to the monitor 
apparatus 4. It is to be noted that, since the cursor 201 
remains stopping at the lowermost row, the cursor 201 
is relatively moved downwardly by one row distance in 
the virtual frame memory 49 shown in FIG. 18 (or 19). 
[0138] Further, when, for example, 3x3 reduced 
screens including reduced screens arranged in the low- 
ermost row of the virtual frame 35 (3x3 reduced screens 
surrounded by a thick line in FIG. 21) are displayed on 
the monitor apparatus 4 while the cursor 201 remains 
at the lower end position of the screen of the monitor 
apparatus 4 as seen in FIG. 21, if the select button 131 
is manually operated downwardly, then the screen of the 
monitor apparatus 4 is scrolled. Consequently, 3x2 re- 
duced screens in the lowermost row and the second 
lowermost row and 3x1 reduced screens in the upper- 
most row surrounded by dotted lines in FIG. 21 are dis- 
played on the monitor apparatus 4. 
[0139] Accordingly, when the 3x3 reduced screens 



surrounded by the thick line in FIG. 21 are displayed on 
the monitor apparatus 4 while the cursor 201 is at the 
lower end position of the screen of the monitor appara- 
tus 4, if a downward operation of the select button 131 
5 is performed three times successively, then 3x3 reduced 
screens including the reduced screens in the uppermost 
row and indicated by slanting lines in FIG. 21 are dis- 
played. 

[0140] Scrolling is performed in a similar manner with 
10 regard to the upward, leftward, rightward, obliquely 
rightwardly upward, obliquely rightwardly downward, 
obliquely leftwardly upward or obliquely leftwardly 
downward direction. 

[0141] Such scrolling is performed as a signal (oper- 
15 ation signal) corresponding to the direction of a manual 
operation of the select button 131 is received by the 
CPU 29 of the receiver 2 and the read address of the 
virtual frame memory 49 is controlled in response to the 
received operation signal by the CPU 29. In particular, 
20 the CPU 29 recognizes, based on the received opera- 
tion signal, a range of reduced screens to be displayed 
on the monitor apparatus 4. Then, the CPU 29 delivers 
an instruction to the virtual frame memory 49 to read out 
the reduced screens in the thus recognized range. Con- 
25 sequently, the reduced screens within the instructed 
range are read out from the virtual frame memory 49 
and outputted to the monitor apparatus 4. As a result, 
the screen of the monitor apparatus 4 is scrolled. 
[0142] Accordingly, in this instance, the manual oper- 
30 ation of the select button 131 can be considered to be 
an operation for designating reduced screens to be read 
out from the virtual frame memory 49. 
[0143] Since the preview screen is scrolled as de- 
scribed above, even if the number of programs is greater 
35 than the number of programs of reduced screens which 
can be displayed at a time on the monitor apparatus 4, 
the preview screen of all programs can be provided to 
the viewer. 

[0144] While observing such reduced screens of full 
40 motion displayed on the monitor apparatus 4 as shown 
in FIG. 20, the viewer manually operates the select but- 
ton 131 to move the cursor 201 to a desired reduced 
screen. Then, if the select button 131 is manually oper- 
ated vertically (selection operation) in order to settle se- 
45 lection of the television program while the cursor 201 is 
positioned at the desired reduced screen, the CPU 29 
sends an instruction to the front end circuit 20 to receive 
the program of a channel linked to the selected reduced 
screen. 

50 [0145] In response to the instruction, the tuner 21 of 
the front end circuit 20 is tuned to the transmission chan- 
nel of the instructed program and outputs packet data 
of a plurality of programs included in the transmission 
channel to the demultiplexer 24. The demultiplexer 24 
55 separates the packet of a predetermined program from 
within the packets of the plurality of programs in re- 
sponse to the instruction from the CPU 29 and outputs 
the separated packet to the MPEG video decoder 25-1 . 
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Decoded data from the MPEG video decoder 25-1 are 
processed by the NTSC encoder 27 and outputted to 
the monitor apparatus 4 via the succeeding blocks. The 
monitor apparatus 4 thus displays, in place of the pre- 
view screen, an image of the program outputted from 
the receiver 2. 

[0146] In short, the viewer can enjoy a desired pro- 
gram by moving the cursor 201 to a desired reduced 
screen and then manually operating the select button 
131 vertically. 

[0147] It is to be noted that sound is incidental to the 
program selection screen, and the demultiplexer 24 
separates an audio signal corresponding to a reduced 
screen at which the cursor 201 is positioned (sound of 
a program corresponding to the reduced screen) and 
supplies the audio signal to the MPEG audio decoder 
26 so that the audio signal may be decoded by the 
MPEG audio decoder 26. Consequently, while the view- 
er observes the reduced screen of full motion at which 
the cursor 201 is positioned, the viewer can listen to 
sound incidental to the reduced screen simultaneously 
on the real time basis. In this instance, changing over of 
sound is achieved by the CPU 29 which successively 
re-sets the data ID of an audio packet to be separated 
to the demultiplexer 24 by movement of the cursor 201 . 
[0148] The sequence of manual operations described 
above including the directional operation of the select 
button 131 to one of the eight directions for moving the 
cursor 201 and the vertical operation (selection opera- 
tion) of the select button 131 performed subsequently 
to the directional operation for settling selection of a pro- 
gram corresponding to a reduced screen at which the 
cursor 201 is positioned can be performed all merely us- 
ing the thumb without re-holding the remote commander 
5. Accordingly, the apparatus is improved in opera bility. 
[0149] By the way, while the example of the simple 
construction of the transmission section 54 shown in 
FIG. 3 is shown in FIG. 6, the transmission section 54 
may be formed, for example, from an encoder (not 
shown) of the direct broadcast satellite system by which 
transmission data are produced. Details of the direct 
broadcast satellite system are presented by L. W. But- 
terworth, J. P. Godwin and D. Radbel, in The Technique 
for Supporting the Information Superhighway of the 
United States", Nikkei electronics, Nikkei BP, October 
24, 1994, pp.180-189. 

[0150] This encoder delineates data from the video 
server 53 for individual broadcasting channels (also da- 
ta of the program selection screen are regarded as data 
of one broadcasting channel), and divides data of the 
broadcasting channels into packets of a predetermined 
size. Then, a header is added to each of the packets, 
and the data are transmitted in units of a packet. 
[0151] Then, the packets are transmitted, for exam- 
ple, to high output transponders for the BSS band of 
12.2 GHz to 12.7 GHz carried on the artificial satellite 
61 . In this instance, packets of a plurality of (nine in the 
maximum) broadcasting channels are multiplexed with 



a signal of a predetermined frequency allocated to each 
of the transponders and are transmitted to the trans- 
ponder. In other words, each of the transponders trans- 
mits a plurality of signals of different broadcasting chan- 
5 nets with one carrier (one transmission channel). Ac- 
cordingly, if the number of such transponders is 23, then 
data of 207 (= x 23) broadcasting channels in the max- 
imum can be transmitted. 

[01 52] In this instance, in the receiver 2, the carrier of 

10 one frequency corresponding to a predetermined one of 
the transponders is received and demodulated by the 
front end circuit 20. Consequently, packet data of nine 
broadcasting channels in the maximum are obtained. 
Then, the demultiplexer 24 stores the packets obtained 

15 from the demodulation output of the front end circuit 20 
once into the virtual frame 35 and then reads out the 
packets. Then, data of a packet of the program selection 
screen except the header are supplied to and decoded 
by the MPEG video decoders 25-1 to 25-6 and then 

20 stored into the virtual frame memory 49. 

[01 53] On the other hand, video packets on which im- 
age data of ordinary programs (MPEG video data) are 
disposed are supplied to and decoded by the MPEG vid- 
eo decoder 25-1. Audio packets on which audio data 

25 (MPEG audio data) of ordinary programs or a program 
selection screen are disposed are all supplied to and 
decoded by the MPEG audio decoder 26. 
[0154] While details of the processing of the encoder 
are disclosed in "The Technique for Supporting the In- 

30 formation Superhighway of the United States", Nikkei 
electronics, Nikkei BP, pp.180-189 mentioned herein- 
above, scheduling is performed so that the transpond- 
ers may have an equal transfer rate. The transmission 
rate per one carrier allocated to each transponder is, for 

35 example, 40 Mbits/ sec. 

[0155] Where the image includes a comparatively 
great amount of motion as in, for example, a sports pro- 
gram, the MPEG video data occupies many packets. 
Therefore, as the number of such programs increases, 

40 the number of programs which can be transmitted by 
one transponder decreases. On the other hand, MPEG 
video data of an image which includes a comparatively 
small amount of motion such as a scene of announce- 
ment of a news program can be transmitted with a com- 

45 paratively small number of packets. Accordingly, as the 
number of programs of the type just mentioned increas- 
es, the number of programs which can be transmitted 
with one transponder increases. 
[0156] Since the program selection screen is pre- 

50 pared to display a preview screen in full motion, where 
the receiver 2 includes a single tuner 21 as seen in FIG. 
11, if packets in which the program selection screen is 
disposed are transmitted via a plurality of transponders, 
then the tuning frequency must be changed over be- 

55 tween frequencies of different transponders. This 
makes it difficult to display reduced screens in full mo- 
tion. 

[0157] Therefore, the broadcasting station transmits 
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the program selection screen basically via one trans- 
ponder. 

[0158] Where reduced screens are screens of pro- 
grams of different broadcasting channels individually re- 
duced to 1/3 in the vertical and horizontal directions as 5 
described above, it is simply considered that the amount 
of data of one reduced screen is 1/9 the amount of image 
data of an ordinary program. Accordingly, in this in- 
stance, the amount of data of a program of one broad- 
casting channel is equal to the amount of data of nine 
reduced screens, and programs of nine broadcasting 
channels in the maximum can be transmitted via one 
transponder as described hereinabove. Consequently, 
when reduced screens are transmitted via one trans- 
ponder, 81 (= 9 x 9) (54 in the arrangement shown in 
FIG. 6) reduced screens in the maximum can be trans- 
mitted. 

[0159] Consequently, when reduced screens ob- 
tained by merely reducing screens of programs of dif- 
ferent channels to 1/3 in the vertical and horizontal di- 
rections are transmitted, the receiver 2 which includes 
the single tuner 21 can display only the aforementioned 
number of reduced screens in the maximum in full mo- 
tion. Thus, several methods of displaying a greater 
number of reduced screens in full motion will be de- 
scribed below. 

[0160] According to the first method, the amount of 
data of a reduced screen per one program is decreased 
on the broadcasting station side. This can be achieved 
by thinning out or sampling picture elements forming a 
reduced screen or frames or by using a rougher quan- 
tization step for MPEG coding of a reduced screen, 
[0161] Thus, the amounts of data of reduced screens 
corresponding to programs of all channels transmitted 
from the broadcasting station via the artificial satellite 
61 are set so that the reduced screens can be transmit- 
ted via one transponder. In this instance, since no 
changing over of the tuning frequency is required , a pre- 
view screen of full motion can be provided. 
[0162] It is to be noted that, while, in this instance, the 
image of the preview screen becomes somewhat rough- 
er or the motion of the image becomes less smooth, it 
is considered that, since one reduced screen is dis- 
played as a screen of an area equal to 1/9 the area of 
the screen of an ordinary screen (parent screen), such 
some roughness of the image or the less smoothness 
of the motion is not very remarkable (conversely speak- 
ing, the amount of data of a reduced screen per one pro- 
gram is decreased to such a degree that the viewer does 
not feel such roughness of the image or such less 
smoothness of the motion). 

[0163] Subsequently, according to the second meth- 
od, on the broadcasting station side, reduced screens 
are compressed in the time base direction and the thus 
compressed data are transmitted, and in the receiver 2, 
the compressed data from the broadcasting station are 
received and stored as they are into the virtual frame 
memory 49. Then, when a preview screen is to be dis- 



played, the compressed data are read out from the vir- 
tual frame memory 49 and decompressed in the time 
base direction, and then, the resultant data are output- 
ted to the monitor apparatus 4. 
[0164] In this instance, the program selection screen 
is transmitted via a plurality of transponders. Conse- 
quently, even if it becomes necessary for the tuner 21 
to change over the tuning frequency thereof to a fre- 
quency of a different transponder, a preview screen can 
be displayed with decompressed reduced screens dur- 
ing such changing over operation (in this instance, the 
reduced screens are compressed in the time base di- 
rection so that reduced screens corresponding to a time 
required for changing over of the tuning frequency may 
be obtained). 

[0165] Accordingly, also in this instance, a preview 
screen of full motion can be provided. Further, in this 
instance, since the amounts of data of reduced screens 
are not decreased, for example, by thinning out, other- 
wise possible deterioration of the picture quality of the 
preview screen can be prevented. 
[0166] It is to be noted, however, that, since data ob- 
tained by decompression of compressed reduced 
screens are delayed from data of ordinary programs, for 
example, as seen in FIG. 22, if selection of a program 
is settled when, for example, a frame F6 of a decom- 
pressed reduced screen is displayed, then the display 
of the monitor apparatus 4 does not start with the frame 
F6 of the ordinary program but starts with a different 
frame F13. In this manner, the screen upon changing 
over from a preview screen display to an ordinary screen 
display exhibits some discontinuity with regard to the 
time. This problem, however, can be solved by transmit- 
ting data of ordinary programs and data of compressed 
reduced screens so that the data of the ordinary pro- 
grams and data obtained by decompression of the com- 
pressed reduced screens may be synchronized with 
each other on the receiver 2, that is, by transmitting the 
ordinary programs at timings delayed from those of the 
compressed reduced screens. 
[0167] It is to be noted that, if an ordinary program is 
transmitted at a timing further later than that of a com- 
pressed reduced screen, then a preview screen of the 
program to be broadcast after that (to be broadcast in 
the future) can be provided to the viewer. 
[0168] According to the third method, where a pro- 
gram selection screen is transmitted via a plurality of 
transponders, the receiver 2 is provided with a number 
of tuners equal to the number of the transponders, and 
the tuners are tuned with frequencies of the correspond- 
ing ones of the transponders. In this instance, since 
each tuner need not change over its tuning frequency, 
a preview screen of full motion can be provided. 
[0169] According to the fourth method, a program se- 
lection screen is transmitted with a base band. In this 
instance, since no tuning is required, the problem itself 
of changing over of the tuning frequency does not give 
rise. In this instance, however, for transmission of a pro- 
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gram selection screen, a transmission medium which 
can transmit a signal of the base band must be used. 
[0170] Subsequently, if, for example, as seen in FIG. 
23, a reduced screen a is transmitted via a certain trans- 
ponder T1 and also a program A corresponding to the 
reduced screen a is transmitted via the transponder T1 , 
no changing over of the tuning frequency is required 
when the reduced screen a is selected from within a pre- 
view screen including the reduced screen a to display 
the program A. Consequently, changing over from the 
preview screen display to the display of the program A 
can be performed immediately. 
[0171] However, if another reduced screen b is trans- 
mitted via the transponder T1 and a program B corre- 
sponding to the reduced screen b is transmitted via a 
transponder T2 different from the transponder T1 as 
seen in FIG. 23, when the reduced screen b is selected 
from within a preview screen including the reduced 
screen b to display the program B t the tuning frequency 
must be changed over from the frequency of the trans- 
ponder T1 to the frequency of the transponder 12. Con- 
sequently, the image is interrupted during the changing 
over, and this makes the viewer feel disagreeable. 
[0172] Therefore, when changing over from the dis- 
play of a preview screen to the display of an ordinary 
program is performed as described above, effect 
processing (for example, zooming or wiping) can be per- 
formed. Where effect processing is performed, it can be 
prevented that the viewer feels that the image has inter- 
rupted. 

[0173] Such interruption of the image as described 
above occurs upon changing over from a display condi- 
tion in which the ordinary program B is enjoyed to the 
display of a preview screen. Also in this instance, how- 
ever, by performing effect processing, it can be prevent- 
ed that the viewer feels that the image has interrupted. 
[0174] Further, the interruption of the image in this in- 
stance can be prevented by transmitting a program se- 
lection screen, which is the same as the program selec- 
tion screen to be transmitted via the transponder T1 , al- 
so via the transponder T2 as indicated by broken lines 
in FIG. 23. This is because, upon changing over from 
the condition wherein the ordinary program B is enjoyed 
to the display of a preview screen, only it is required to 
display the program selection screen (reduced screens) 
transmitted via the transponder T2 and the tuning fre- 
quency need not be changed over. 
[0175] It is to be noted that, where the same program 
selection screen is transmitted via all of the transpond- 
ers of the artificial satellite 61 , a preview screen can be 
displayed immediately to the frequency of whichever 
transponder the tuner 21 is tuned. 
[0176] Even if a preview screen includes reduced 
screens arranged for individual program categories as 
described above, when the number of programs in- 
volved is very great (for example, when the number of 
programs is 100 or more), it is cumbersome to scroll the 
preview screen to find out the category of a desired pro- 



gram. In particular, when the preview button 143 is man- 
ually operated, if a preview screen (which may be here- 
inafter referred to as initial preview screen) displayed 
initially on the monitor apparatus 4 is, for example, 3x3 

5 reduced screens (indicated by slanting lines in FIG. 18) 
at a left upper portion from among the reduced screens 
stored in the virtual frame memory 49 shown in FIG. 18 
and the category of a desired program is allocated to a 
row spaced from the position, then each time it is tried 

10 to select a program of the category, a scrolling operation 
must be performed in order to display the row of the cat- 
egory on the monitor apparatus 4. This makes the view- 
er feel cumbersome. 

[0177] Accordingly, a reduced screen of a program of 
15 a channel which is enjoyed frequently by the viewer or 
the row of the category of a program enjoyed frequently 
by the viewer is preferably included in the preview 
screen (initial preview screen) displayed initially. 
[0178] Thus, since the array positions of reduced 
20 screens on the virtual frame memory 49 can be custom- 
ized by manual operation of the remote commander 5 
as described above, a method may be available wherein 
the viewer re-arranges reduced screens stored in the 
virtual frame memory 49 so that a reduced screen of a 
25 program enjoyed frequently by the viewer or a row of 
the category of such program may be included in the 
initial preview screen. 

[0179] With the method, however, upon re-arrange- 
ment, the viewer must still scroll the preview screen to 

30 find out a reduced screen of a desired program. 

[01 80] Thus, the CPU 29 in the receiver 2 may be con- 
structed in the following manner. In particular, the CPU 
29 counts the numbers C(i) of times (each hereinafter 
referred to as enjoyment time number, which has the 

35 same signification as enjoyment frequency) by which 
the programs i (i is a variable for identification of a pro- 
gram) are selected and displayed on the monitor appa- 
ratus 4. Then, the CPU 29 changes the array positions 
of the reduced screens stored in the virtual frame mem- 

40 ory 49 based on the thus counted enjoyment time num- 
bers so that the reduced screens of N pieces of most 
frequently enjoyed programs may be displayed in the 
uppermost row of the initial preview screen in a de- 
scending order of the enjoyment time numbers. In other 

45 words, the CPU 29 executes processing of automatical- 
ly changing the array of the reduced screens in accord- 
ance with the enjoyment program history so that the 
screen of a comparatively frequently enjoyed program 
is arranged at a position at which it can be selected com- 

50 paratively readily. 

[0181] It is to be noted that, when the initial preview 
screen is displayed, the cursor 201 (FIG. 20) is dis- 
played, for example, at the uppermost leftmost position 
on the initial preview screen, and the reduced screens 

55 of N pieces of most frequently enjoyed programs are ar- 
ranged in a descending order of the enjoyment time 
numbers in the uppermost row of the virtual frame mem- 
ory 49 beginning with the left end. Accordingly, in this 
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instance, when it is intended to select a program which 
has been enjoyed most frequently, a desired program 
can be displayed only by performing a manual depress- 
ing operation (selection operation) of the select button 
131 without the necessity of a manual directional oper- 5 
ation of the select button 131 after the initial preview 
screen is displayed. 

[0182] In the following, the processing of the CPU 29 
to change the array positions of the reduced screens 
stored in the virtual frame memory 49 will be described 
with reference to the flow chart of FIG. 24. It is assumed, 
however, that the reduced screens are stored for indi- 
vidual categories in the virtual frame memory 49 as de- 
scribed hereinabove with reference to FIG. 5. Further, it 
is assumed that the program category in the uppermost 
row of the virtual frame memory 49 is a category (which 
may be hereinafter referred to as favorite category) 
which is enjoyed frequently by the viewer, and the re- 
duced screens of programs which are enjoyed frequen- 
cy by the viewer are arranged in the favorite category. 
[0183] The CPU 29 discriminates first at step S1 
whether or not a program has been selected. If it is dis- 
criminated at step S1 that no program has been select- 
ed, the control sequence returns to step S1 . On the con- 
trary, if it is discriminated at step S1 that some program 
has been selected, that is, when a certain program i has 
been selected and displayed on the monitor apparatus 
4, then the control sequence advances to step S2, at 
which the enjoyment time number C(i) of the program i 
is incremented by one. 

[0184] It is to be noted that the enjoyment time 
number C(i) is stored into the EEPROM 38. 
[0185] Then, the control sequence advances to step 

53, at which it is discriminated whether or not a prede- 
termined time interval has elapsed after the last change 
of the array positions of reduced screens. If it is discrim- 
inated at step S3 that the predetermined time interval 
has not elapsed after the last change of the array posi- 
tions of reduced screens, the control sequence returns 
to step S1 so that the processing is repeated beginning 
with step S 1 . On the contrary if it is discriminated at step 
S3 that the predetermined time interval has elapsed af- 
ter the last change of the array positions of reduced 
screens, then the control sequence advances at step 

54. At step S4, the enjoyment time numbers C(i) of the 
programs i are sorted in the ascending order (re-ar- 
ranged), whereafter the control sequence advances to 
step S5. 

[0186] At step S5, the reduced screens of programs 
which correspond to N pieces of upper ones of the en- 
joyment time numbers C(i) which have been re-ar- 
ranged in the ascending order are moved so that they 
may be arranged in the order in the uppermost row of 
the virtual frame memory 49 beginning with the left end, 
that is, the reduced screens of programs corresponding 
to the N pieces of upper ones of the enjoyment time 
numbers C(i) are arranged in the favorite category. 
Thereafter, the control sequence returns to step S1. It 



is to be noted that the movement of reduced screens on 
the virtual frame memory 49 can be performed by the 
CPU 29 which controls the virtual frame memory 49. 
[0187] Thus, for example, if a program P1 which be- 
longs to the category of "movie" is the most frequently 
enjoyed program as seen in FIG. 25, then the reduced 
screen of the program P1 is moved to the left end of the 
horizontal row of the favorite category (uppermost row 
of the virtual frame memory 49). Then, in this instance, 
reduced screens which have been arranged on the right 
to the reduced screen of the program P1 are individually 
shifted by one to the left. Consequently, to the location 
at which the reduced screen of the program P1 has been 
disposed, the reduced screen which has been located 
next on the right side of the reduced screen of the pro- 
gram P1 is disposed. 

[0188] Accordingly, only by retrieving the row of the 
favorite category, the viewer can find out a program en- 
joyed frequently. 

[0189] It is to be noted that, while the favorite category 
in the foregoing description is allocated to the upper- 
most horizontal row of the virtual frame memory 49, the 
favorite category may otherwise be allocated to another 
horizontal row of the virtual frame memory 49. 
[0190] Further, the predetermined time interval at step 
S3 can be set arbitrarily. However, if the predetermined 
time interval is set to a comparatively short period, then 
the array positions of reduced screens may possibly be 
changed frequently. In this instance, however, the view- 
er may rather be confused in finding out the reduced 
screen of a desired program. Accordingly, the predeter- 
mined time interval is preferably set to a somewhat long 
period (for example, to one week or one month). 
[0191] Further, while the array positions of reduced 
screens in the foregoing description are changed each 
time the predetermined time interval elapses, the 
change of the array positions of reduced screens may 
otherwise be performed when the favorite button 144 is 
manually operated. 

[0192] Further, while the reduced screens of the N 
pieces of most frequently enjoyed programs in the fore- 
going description are arranged in the descending order 
in the row of the favorite category beginning with the left 
end, also the reduced screens of the other categories 
may additionally be arranged for the individual catego- 
ries in the ascending order of the enjoyment time num- 
bers beginning with the left ends in the individual rows. 
In this instance, a program corresponding to the re- 
duced screen at the left end in each row of the virtual 
frame memory 49 is the most frequently enjoyed pro- 
gram among the programs of the category of the row. 
[0193] On the other hand, if programs of a certain cat- 
egory are enjoyed frequently by the viewer irrespective 
of the broadcasting channel and so forth, then where 
the reduced screens of programs of the category are 
arranged in the uppermost horizontal row of the virtual 
frame memory 49, one of the programs can be selected 
readily since the reduced screens of the programs of the 
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category are displayed as the initial preview. Therefore, 
the CPU 29 may calculate, when it is discriminated at 
step S3 of FIG. 24 that the predetermined time interval 
has elapsed after the last change of the array positions 
of reduced screens, the sum of the enjoyment time num- 
bers of programs for the individual categories, and it 
may change the array positions of the reduced screens 
in the virtual frame 35 in the ascending order of the val- 
ues of the sum. 

[0194] In this instance, for example, if the sum of the 
enjoyment time number of programs (preference de- 
gree) belonging to the category of "movie" becomes 
comparatively higher, then the reduced screens of the 
programs belonging to the category "movie" are moved 
to the uppermost horizontal row of the virtual frame 
memory 49 as seen in FIG. 26. Then, the reduced 
screens are moved in units of a category (in units of a 
row) so that they may be arranged in the descending 
order of the enjoyment time numbers. 
[0195] Accordingly, where programs of the movie are 
enjoyed most frequently, when the initial preview screen 
is displayed, reduced screens of programs belonging to 
the category "movie" are displayed in the uppermost row 
of the screen. Consequently, the viewer can find out a 
desired one of programs belonging to the category 
"movie" readily. 

[0196] It is to be noted that, also in this instance, re- 
duced screens can be arranged, for each category, in 
the descending order of enjoyment time numbers in a 
row beginning with the left end. 
[0197] Since the array positions of reduced screens 
are changed based on the enjoyment time numbers as 
described above, the viewer can find out a reduced 
screen of a frequently enjoyed program of a channel 
readily. Accordingly, the user interface upon program 
selection can be improved. 

[0198] It is to be noted that, while, in the present em- 
bodiment, 3x3 reduced screens are displayed at a time 
on the monitor apparatus 4 in order to allow selection of 
a program, the number of reduced screens to be dis- 
played at a time on the monitor apparatus 4 (this simi- 
larly applies to the display apparatus 312) is not limited 
to the specific number. In particular, for example, 4x4 
reduced screens or 3x2 reduced screens can be dis- 
played at a time on the monitor apparatus 4 based on, 
for example, the resolution of the monitor apparatus 4 
or some other parameter (however, the size of one re- 
duced screen must be even at the smallest such that, 
when observing the reduced screen, the viewer can un- 
derstand contents of the program). 
[0199] Further, while, in the present embodiment, re- 
duced screens are arranged in a matrix on the virtual 
frame memory 49, it is otherwise possible, for example, 
to store reduced screens into a predetermined storage 
area and store addresses, at which the reduced screens 
are stored, in a matrix in the virtual frame memory 49 
(this similarly applies to the data buffer memory 324). In 
this instance, an address stored in the virtual frame 



memory 49 may be referred to read out a reduced 
screen stored at the address and display the reduced 
screen. 

[0200] Further, while the receiver 2 and the monitor 
5 apparatus 4 in the present embodiment are constructed 
as independent apparatus of each other, the receiver 2 
and the monitor apparatus 4 may otherwise be formed 
as a unitary member (this similarly applies to the set top 
box 311 and the display apparatus 312). 
10 [0201] Further, while, in the present embodiment, re- 
duced screens are arranged, upon arrangement for in- 
dividual categories, such that reduced screens of the 
same category are arranged in a horizontal row, re- 
duced screens of the same category may otherwise be 
15 arranged in a vertical column. 

[0202] Further, while, in the present embodiment, da- 
ta for program selection to be transmitted are reduced 
screens of moving pictures obtained by reduction of 
screens of ordinary programs, still pictures or text data 
20 representative of contents of programs may alternative- 
ly be used as the data for program selection. 
[0203] Further, while, in the present embodiment, da- 
ta for program selection are transmitted, such data for 
program selection may alternatively be produced, for 
25 example, on the viewer side. In particular, it is possible 
to produce, on the viewer side, reduced screens or 
some other data representative of contents of programs 
from ordinary programs received and use them as data 
for program selection. 
30 [0204] Further, while, in the present embodiment, the 
screen is scrolled so that all data for program selection 
may be observed, it is otherwise possible to change over 
the screen, for example, in a page turning manner so 
that all data for program selection may be observed. 

35 

Claims 

1 . A transmission apparatus for transmitting a plurality 
to of programs of different broadcasting channels, 
said programs formatted to be displayed on a dis- 
play screen, the apparatus comprising: 

production means for producing a plurality of 
4 $ broadcasting channels; 

screen reduction means (52) for receiving said 
plurality of broadcasting channels, including 
means for compressing and means for encod- 
ing each of said plurality of broadcasting chan- 
50 nels, and for generating a corresponding plu- 

rality of reduced screen images; 
archiving means (52) for receiving the plurality 
of reduced screen images, for dividing the plu- 
rality of reduced screen images into a plurality 
55 of multi-screens, and for arranging the plurality 

of multi-screens into a virtual frame, 
said virtual frame being larger than said display 
screen; and 
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transmission means (54,211) for multiplexing 
the plurality of channels produced by said pro- 
duction means with said virtual frame to pro- 
duce multiplexed data and transmitting the mul- 
tiplexed data via a single transmission channel. 5 

A transmission apparatus according to claim 1, 
wherein said transmission means (54, 211) multi- 
plexes, together with the virtual frame, audio signals 
of the channels corresponding to the reduced 1Q 
screen images and transmits the multiplexed audio 
signals via the same single transmission channel 
as that for the virtual frame. 

A transmission apparatus according to claim 1, 15 
wherein said archiving means (52) arranges re- 
duced screens of a same category within the same 
rows or columns of the virtual frame. 

A transmission method for transmitting a plurality of 20 
programs of different broadcasting channels, said 
programs being formatted to be displayed on a dis- 
play screen, comprising the steps of: 

producing a plurality of broadcasting channels; 25 
reducing each of said plurality of broadcasting 
channels, including compressing and encoding 
each of said plurality of broadcasting channels, 
to generate a corresponding plurality of re- 
duced screen images; 30 
dividing the plurality of reduced screen images 
into a plurality of multi-screens; 
arranging said plurality of multi-screens to form 
a virtual frame, said virtual frame being larger 
than said display screen; and 35 
multiplexing said virtual frame with the plurality 
of broadcasting channels to form multiplexed 
data; and 

transmitting the multiplexed data via a single 
transmission channel. *o 

A reception apparatus for receiving a plurality of 
programs of different broadcasting channels and a 
virtual frame formed by encoding reduced screen 
images of the plurality of programs, comprising: 45 

reception means (20, 24) for switchably receiv- 
ing the plurality of programs of different broad- 
casting channels and the virtual frame for pro- 
gram selection; so 
extraction means (25-1 to 25-6) for extracting 
the virtual frame received by said reception 
means from the transmission channel; 
storage means (49) for storing the virtual frame 
in a memory, so that the virtual frame is ar- 55 
ranged as a plurality of multi-screens, each 
formed of an equal number of reduced screen 
images, wherein each of said plurality of multi- 



screens is accessible via a respective memory 
address; 

accessing means for individually retrieving a 
selected one of said plurality of multi-screens 
forming said virtual frame corresponding to se- 
lected ones of said plurality of images; and 
a display for displaying said selected retrieved 
multi-screen, wherein said selected ones of 
said plurality of images are arranged so that 
rows or columns of displayed images forming 
at least one of said plurality of multi-screens 
correspond to programs of a single category. 

6. A reception method for receiving a virtual frame 
formed by encoding reduced screen images of a 
plurality of programs of different broadcasting chan- 
nels via a transmission channel, comprising the 
steps of: 

switchably receiving the plurality of programs 
of different broadcasting channels and the vir- 
tual frame; 

extracting the virtual frame from the transmis- 
sion channel; 

storing the virtual frame arranged as a plurality 
of multi-screens, each multi-screen formed of 
an equal number of reduced screen images, in 
a memory, wherein each multi-screen is acces- 
sible at a respective address of said memory; 
retrieving a selected one of said plurality of mul- 
ti-screens formed of said reduced screen imag- 
es from said memory; and 
displaying said selected multi-screen, wherein 
displayed reduced screen images forming said 
selected multi-screen are arranged in rows or 
columns containing images corresponding to a 
single program category. 

7. A broadcasting system including a transmission ap- 
paratus and a reception apparatus, comprising: 

production means provided in said transmis- 
sion apparatus for producing a plurality of 
broadcasting channels; 

reducing means (52) for receiving said plurality 
of channels and generating a corresponding 
plurality of reduced screen images; 
dividing means for dividing the plurality of re- 
duced screen images into a plurality of multi- 
screens; 

arranging means for arranging said plurality of 
multi-screens into a virtual frame; 
transmission means (54, 211) provided in said 
transmission apparatus for multiplexing said 
virtual frame with the plurality of channels pro- 
duced by said production means and transmit- 
ting the multiplexed data via a single transmis- 
sion channel; 
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reception means (20, 24) provided in said re- 
ception apparatus for switchably receiving the 
plurality of programs of different broadcasting 
channels and the virtual frame; 
extracting means (25-1 to 25-6) provided in 
said reception means for extracting the virtual 
frame from the single transmission channel; 
storage means (49) provided in said reception 
apparatus for storing virtual frame extracted by 
said extraction means, wherein each of said 
plurality of multi-screens is accessible at a re- 
spective address of said memory; retrieving 
means for retrieving a selected one of said plu- 
rality of multi-screens from said memory; and 
a display for displaying said images reduced 
screen forming said selected one of said plural- 
ity of multi-screens, wherein displayed reduced 
screen images are arranged in rows or columns 
containing images corresponding to a single 
program category. 

8. A broadcasting method wherein a signal transmit- 
ted from a transmission apparatus is received by a 
reception apparatus, comprising the steps of: 

producing, by said transmission apparatus, a 
plurality of broadcasting channels; 
reducing images of said plurality of broadcast 
channels to produce a plurality of reduced 
screen images; 

dividing the plurality of reduced screen images 
into a plurality of multi-screens; 
arranging the plurality of multi-screens to form 
a virtual frame; 

multiplexing, by said transmission apparatus, 
the plurality of channels with virtual frame; 
transmitting the multiplexed data via a single 
transmission channel; 

switchably receiving, by said reception appara- 
tus the plurality of programs of different broad- 
casting channels and the virtual frame; 
extracting, by said reception apparatus, the 
plurality of multi-screens forming the virtual 
frame; and 

storing, by said reception apparatus, the plural- 
ity of multi-screens forming the virtual frame ex- 
tracted by said step of extracting, wherein the 
plurality of multi-screens are stored in a linked 
relationship with each other. 



Patentanspruche 

1 . Obertragungsgerat zur Ubertragung mehrerer Pro- 
gramme verschiedener Rundfunkkanale, wobei die 
Programme so formatiert sind, daft sie auf einem 
Bildschirm darstellbar sind, wobei das Gerat um- 
falit: 



eine Erzeugungsvorrichtung zur Erzeugung 
mehrerer Rundfunkkanale; 
eine Bildschirmverkleinerungsvorrichtung (52) 
zum Empfang der mehreren Rundfunkkanale, 

5 aufweisend eine Vorrichtung zur Komprimie- 

rung und eine Vorrichtung zur Kodierung jedes 
der mehreren Rundfunkkanale und zur Erzeu- 
gung mehrerer korrespondierender verkleiner- 
ter Schirmbilder; 

*o eine Archivierungsvorrichtung (52) zum Emp- 

fang der mehreren verkleinerten Schirmbilder, 
zur Aufteilung der verkleinerten Schirmbilder in 
mehrere Multi-Screens und zur Anordnung der 
Multi-Screens in einem virtuellem Rahmen, wo- 

*s bei der virtuelle Rahmen grolier ist als der Bild- 

schirm; und 

eine Ubertragungsvorrichtung (54, 211) zum 
Multiplexen der mehreren Kanale, welche von 
der Erzeugungsvorrichtung mit dem virtuellen 
20 Rahmen erzeugt worden sind zur Erzeugung 

gemultiplexter Daten und zur Ubertragung der 
gemultiplexten Daten uber einen einzelnen 
Ubertragungskanal. 

25 2. Obertragungsgerat nach Anspruch 1, 
dadurch gekennzeichnet, 
daft die Ubertragungsvorrichtung (54, 211) zusam- 
men mit dem virtuellen Rahmen Audiosignale der 
Kanale multiplext, wobei die Audio-Signale mit den 

30 verkleinerten Schirmbildern korrespondieren, und 
die gemultiplexten Audiosignale uber den gleichen 
einzigen Ubertragungskanal ubertragt, welcher fur 
den virtuellen Rahmen benutzt wird. 

35 3. Obertragungsgerat nach Anspruch 1 , 
dadurch gekennzeichnet, 
da& die Archivierungsvorrichtung (52) verkleinerte 
Schirmbilder gleicher Kategorie in gleichen Zetlen 
oder Spalten des virtuellen Rahmens anordnet. 

40 

4. Obertragungsverfahren zur Obertragung mehrerer 
Programmen verschiedener Rundfunkkanale, wo- 
bei die Programme zur Darstellung auf einem Bild- 
schirm formatiert sind, aufweisend folgende Verfah- 
45 rensschritte: 

Erzeugung von mehreren Rundfunkkanalen; 
Verkleinerung der Rundfunkkanale 
einschlieRlich Komprimierung und Kodierung 
50 jedes der mehreren Rundfunkkanale, urn meh- 

rere korrespondierende verkleinerte Schirmbil- 
der zu erzeugen; 

Aufteilung der mehreren verkleinerten Schirm- 
bilder in mehrere Multi-Screens; 
55 Anordnung der mehreren Multi-Screens zur Bil- 

dung eines virtuellen Rahmens, wobei der vir- 
tuelle Rahmen grofter als der Bildschirm ist; 
Multiplexung des virtuellen Rahmens mit den 



22 



43 



EP 0 725 538 B1 



44 



Rundfunkkanalen zur Bildung gemultiplexter 
Daten; und 

Ubertragung der gemultiplexten Daten uber ei- 
nen einzigen Ubertragungskanal. 

5 

5. Empfangsgerat zum Empfang von mehreren Pro- 
grammen verschiedener Rundfunkkanale und ei- 
nes virtuellen Rahmens, welcher durch Kodierung 
verkleinerter Schirmbilder der Programme gebildet 

ist, aufweisend: 10 

eine Empfangsvorrichtung (20, 24) zum um- 
schaltbaren Empfang der mehreren Program- 
me der verschiedenen Rundfunkkanale und 
des virtuellen Rahmens zur Programmaus- 1$ 
wahl; 

eine Extraktionsvorrichtung (25-1 bis 25-6) zur 
Extraktion des virtuellen Rahmens, welcher 
durch die Empfangsvorrichtung aus dem Uber- 
tragungskanal empfangen wird; 20 
eine Speichervorrichtung (49) zur Speicherung 
des virtuellen Rahmens in einem Speicher, so 
dafi der virtuelle Rahmen in Form von mehre- 
ren Multi-Screens angeordnetwird, deren jeder 
aus einer gleichen Anzahl von verkleinerten 25 
Schirmbildern gebildet ist, wobei jeder der 
mehreren Multi-Screens uber eine Speicher- 
adresse zuganglich ist; 

eine Zugangsvorrichtung zur individuellen Wie- 
dergewinnung eines ausgewahlten der mehre- 30 
ren Multi-Screens, welche den virtuellen Rah- 
men korrespondierend zu den ausgewahlten 
der mehreren Bilder bildet; und 
eine Anzeig zur Anzeige der wiedergewonne- 
nen Multi-Screens, wobei die ausgewahlten 35 
der mehreren Bilder so angeordnet sind, daft 
Zeilen oder Spalten von angezeigten Bildern 
zumindest einen der mehreren Multi-Screens 
bilden, der mit den Programmen einer einzel- 
nen Kategorie korrespondiert. 40 

6. Empfangsverfahren zum Empfang eines virtuellen 
Rahmens, welcher durch Kodierung verkleinerter 
Schirmbilder mehrerer Programme verschiedener 
Rundfunkkanale gebildet ist uber einen Obertra- 45 
gungskanal, mit folgenden Verfahrensschritten: 

umschaltbares Empfangen der mehreren Pro- 
gramme der verschiedenen Rundfunkkanale 
und des virtuellen Rahmens; so 
Extrahieren des virtuellen Rahmens aus dem 
Ubertragungskanal; 

Speichern des virtuellen Rahmens, welcher in 
Form mehrere Multi-Screens angeordnet ist, 
wobei jeder Multi-Screen aus einer gleichen 55 
Anzahl verkleinerter Schirmbilder gebildet ist, 
in einem Speicher, wobei jeder Multi-Screen 
unter einer entsprechenden Adresse des Spei- 



chers zuganglich ist; 

Wiedergewinnen eines ausgewahlten Multi- 
Screens, welcher aus den verkleinerten 
Schirmbildern gebildet ist, aus dem Speicher; 
und 

Anzeigen des ausgewahlten Multi-Screens, 
wobei angezeigte verkleinerte Schirmbilder, 
die den ausgewahlten Multi-Screen bilden, in 
Zeilen oder Spalten angeordnet sind, die Bilder 
enthalten, welche einer einzelnen Programm- 
kategorie entsprechen. 

7. Rundfunksystem aufweisend ein Ubertragungsge- 
rat und ein Empfangsgerat, aufweisend: 

eine Erzeugungsvorrichtung in dem Ubertra- 
gungsgerat zur Erzeugung mehrerer Rund- 
funkkanale; 

eine Verkleinerungsvorrichtung (52) zum Emp- 
fang der mehreren Rundfunkkanale und zur Er- 
zeugung mehrerer korrespondierender verklei- 
nerter Schirmbilder; 

eine Aufteilungsvorrichtung zur Aufteilung der 
mehreren verkleinerten Schirmbilder in mehre- 
re Multi-Screens; 

eine Anordnungsvorrichtung zur Anordnung 
der mehreren Multi-Screens in einem virtuel- 
lem Rahmen; 

eine Obertragungsvorrichtung (54, 211) in dem 
Obertragungsgerat zur Multiplexung des virtu- 
ellen Rahmens mit den mehreren Kanalen, 
welche von der Erzeugungsvorrichtung er- 
zeugt sind und zur Ubertragung der gemulti- 
plexten Daten uber einen einzigen Ubertra- 
gungskanal; 

eine Empfangsvorrichtung (20, 24) in dem 
Empfangsgerat zum umschaltbaren Empfang 
der mehreren Programme verschiedener 
Rundfunkkanale und des virtuellen Rahmens; 
eine Extraktionsvorrichtung (25-1 bis 25-6) in 
dem Empfangsgerat zur Extraktion des virtuel- 
len Rahmens aus dem einzigen Obertragungs- 
kanal; 

eine Speichervorrichtung (49) in dem Emp- 
fangsgerat zur Speicherung des mittels der Ex- 
traktionsvorrichtung extrahierten virtuellen 
Rahmens, wobei jeder der mehreren Multi- 
Screens an einer jeweiligen Speicheradresse 
zuganglich ist; 

eine Wiedergewinnungsvorrichtung zur Wie- 
dergewinnung eines ausgewahlten der mehre- 
ren Multi-Screens aus der Speichervorrich- 
tung; und 

eine Anzeige zur Anzeige der Bilder der verklei- 
nerten Schirmbilder, die den ausgewahlten der 
mehreren Multi-Screens bilden, wobei die an- 
gezeigten verkleinerten Schirmbilder in Zeilen 
oder Spalten angeordnet sind, die Bilder ent- 
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halten, die mitdereinzelnen Programmkatego- 
rie korrespondiert. 

8. Rundfunkverfahren, bei welchem ein von einem 
Ubertragungsgerat ubertragenes Signal von einem 
Empfangsgerat empfangen wird, aufweisend die 
folgenden Verfahrensschritte: 

Erzeugen von mehreren Rundfunkkanalen 

durch das Ubertragungsgerat; 

Verkleinern der Bilder der Rundfunkkanale zur 

Herstellung von mehreren verkleinerten 

Schirmbildern; 

Aufteilen der mehreren verkleinerten Schirm- 
bilder in mehrere Multi-Screens; 
Anorden der mehreren Multi-Screens zur Bil- 
dung eines virtuellen Rahmens; 
Multiplexen der mehreren Kanale mit dem vir- 
tuellen Rahmen durch das Ubertragungsgerat; 
Obertragen der gemultiplexten Daten uber ei- 
nen einzigen Ubertragungskanal; 
umschaltbares Empfangen der mehreren Pro- 
gramme der verschiedenen Rundfunkkanale 
und des virtuellen Rahmens durch das Emp- 
fangsgerat; 

Extrahieren der mehreren Multi-Screens, wel- 
che den virtuellen Rahmen bilden, durch das 
Empfangsgerat; und 

Speichern der mehreren Multi-Screens durch 
das Empfangsgerat, welche den virtuellen 
Rahmen bilden, der durch den Verfahrens- 
schritt der Extraktion gebildet wird, wobei die 
mehreren Multi-Screens in einer verknupften 
Beziehung zueinander gespeichert werden. 



Revendications 

1 . Un appareil d'emission pour emettre une multiplicity 
Remissions de differents canaux de diffusion, ces 
emissions ayant un format adapte pour etre visua- 
lisees sur un ecran de visualisation, I'appareil 
comprenant : 

des moyens de generation pour generer une 
multiplicity de canaux de diffusion; 
des moyens de reduction d'ecran (52) pour re- 
cevoir la multiplicity de canaux de diffusion, 
comprenant des moyens pour compresser et 
des moyens pour coder chacun de la multipli- 
city de canaux de diffusion, et pour gynyrer une 
multiplicity correspondante d'images a ecran 
reduit; 

des moyens d'archivage (52) pour recevoir la 
multiplicity d'images a ycran reduit, pour diviser 
la multiplicity d'images a 6cran reduit en une 
multiplicity de multi-ycrans, et pour assembler 
la multiplicity de multi-ycrans en une image vir- 



tuelle, 

cette image virtuelie etant plus grande que 
I'ycran de visualisation; et 
des moyens demission (54, 211) pour multi- 
5 plexer la multiplicity de canaux gynyres par les 

moyens de gyneration avec I'image virtuelie, 
pour p rod u ire des donnees multiplexyes et 
emettre les donnees multiplexyes par un seul 
canal de transmission. 

10 

2. Un appareil d'emission seton la revendication 1, 
dans lequel les moyens d'6mission (54, 211) multi- 
plexed, avec I'image virtuelie, des signaux audio 
des canaux correspondant aux images a ycran re- 

15 duit, et emettent les signaux audio multiplexes par 
le meme canal de transmission unique que pour 
I'image virtuelie. 

3. Un appareil d'emission selon la revendication 1, 
20 dans lequel les moyens d'archivage (52) disposent 

des ecrans red u its d'une meme categorie dans les 
memes lignes ou colonnes de I'image virtuelie. 

4. Un precede demission pour emettre une multiplici- 
25 te d'emissions de differents canaux de diffusion, 

ces ymissions ayant un format adapty pour etre vi- 
sualisees sur un ycran de visualisation, compre- 
nant les etapes suivantes : 

30 on g6nere une multiplicity de canaux de diffu- 

sion; 

on reduit chacun de la multiplicity de canaux de 
diffusion, ceci comprenant la compression et le 
codage de chacun de la multiplicity de canaux 
35 de diffusion, pour generer une multiplicity cor- 

respondante d'images a ecran reduit; 
on divise la multiplicity d'images a ycran reduit 
en une multiplicity de multi-ycrans; 
on assemble la multiplicity de multi-ycrans pour 
40 former une image virtuelie, cette image virtuelie 

etant plus grande que I'ycran de visualisation; 
et 

on multiplexe I'image virtuelie avec la multipli- 
city de canaux de diffusion pour produire des 
45 donnees multiplexyes; et 

on emet les donnees multiplexees par un seul 
canal de transmission. 

5. Un appareil de reception pour recevoir une multipli- 
so cite demissions de differents canaux de diffusion et 

une image virtuelie formee en codant des images a 
ycran reduit de la multiplicity d'emissions, 
comprenant : 

55 des moyens de ryception (20, 24) pour rece- 

voir, avec possibility de commutation, la multi- 
plicity d 'ymissions de differents canaux de dif- 
fusion et I'image virtuelie, pour la selection 
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demission; 

des moyens d'extraction (25-1 a 25-6) pour ex- 
traire du canal de transmission ('image virtuelle 
recue par les moyens de reception; 
des moyens de stockage (49) pour stocker 5 
I'image virtuelle dans une memoire, de facon 
que i'image virtuelle soit organisee sous la for- 
me d'une multiplicity de multi-6crans, chacun 
d'eux ytant form 6 par un nombre egal d'images 
a ecran reduit, chacun de la multiplicity de mul- 10 
ti-ecrans ytant accessible au moyen d'une 
adresse de memoire respective; 
des moyens d'acces pour obtenir individuelle- 
ment I'un selectionne de la multiplicity de multi- 
ecrans formant I'image virtuelle, correspondant 15 
a des images selectionnees parmi la multiplici- 
ty d'images; et 

un dispositif de visualisation pour visualiser le 
multi-ecran obtenu syiectionne, les images se- 
lectionnees de la multiplicity d'images etant 20 
disposees de facon que des lignes ou des co- 
lonnes d'images visualisees formant I'un au 
moins de la multiplicity de multi-ecrans corres- 
pondent a des emissions d'une seule catygo- 
rie. 25 

6. Un procede de reception pour recevoir, par I'inter- 
mediaire d'un canal de transmission, une image vir- 
tuelle formee en codant des images a ecran reduit 
d'une multiplicity d'emissions de diffyrents canaux 30 
de diffusion, comprenant les etapes suivantes : 

on recoit, avec possibility de commutation, la 
multiplicity d'emissions de diffyrents canaux de 
diffusion et I'image virtuelle; 35 
on extrait I'image virtuelle du canal de transmis- 
sion; 

on stocke dans une memoire I'image virtuelle 
organisye sous la forme d'une multiplicity de 
multi-ecrans, chaque multi-ycran etant formy *o 
par un nombre ygal d'images a ecran reduit, 
chaque multi-ecran etant accessible a une 
adresse respective de la memoire; 
on obtient a partir de la mymoire I'un syiection- 
ny de la multiplicity de multi-ecrans formes par 45 
les images a ycran r6duit; et 
on visualise le multi-ycran syiectionne, des 
images a ycran reduit visualisees formant le 
multi-ecran selectionne ytant disposees en li- 
gnes ou en cotonnes contenant des images 50 
correspondant a une seule categorie. 

7. Un systyme de diffusion comportant un appareil 
demission et un appareil de reception, 
comprenant : 55 

des moyens de gyneration incorporys dans 
I'appareil demission pour gynerer une multipli- 



city de canaux de diffusion; 
des moyens de reduction (52) pour ryduire la 
multiplicity de canaux et gynerer une multipli- 
city correspondante d'images a ycran reduit; 
des moyens de division pour diviser la multipli- 
city d'images a ycran reduit en une multiplicity 
de multi-ecrans; 

des moyens d'organisation pour organiser la 
multiplicity de multi-ecrans en une image vir- 
tuelle; 

des moyens demission (54, 211) incorporys 
dans I'appareil demission pour multiplexer 
I'image virtuelle avec la multiplicity de canaux 
qui sont gynyres par les moyens de gynyration, 
et pour ymettre les donnyes muftiplexyes par 
un seul canal de transmission; 
des moyens de reception (20, 24) incorpores 
dans I'appareil de reception pour recevoir, avec 
possibility de commutation, la multiplicity 
d'emissions de d iff e rents canaux de diffusion et 
I'image virtuelle; 

des moyens d'extraction (25-1 a 25-6) incorpo- 
rys dans les moyens de ryception pourextraire 
I'image virtuelle du canal de transmission uni- 
que; 

des moyens de stockage (49) incorpores dans 
I'appareil de ryception pour stocker une image 
virtuelle extraite par les moyens d'extraction, 
chacun de la multiplicity de multi-ecrans etant 
accessible a adresse respective de la memoire; 
des moyens d'obtention pour obtenir a partir de 
la mymoire I'un syiectionne de la multiplicity de 
multi-ecrans; et 

un dispositif de visualisation pour visualiser les 
images a ycran reduit formant le multi-ecran 
syiectionne parmi la multiplicity de multi- 
ecrans, les images a ycran reduit qui sont vi- 
sualisees ytant disposees en lignes ou en co- 
lonnes contenant des images correspondant a 
une seule categorie d'emission. 

8. Un procede de diffusion dans lequel un signal emis 
par un appareil d'emission est recu par un appareil 
de ryception, comprenant les ytapes suivantes : 

on gynyre, par I'appareil d'emission, une mul- 
tiplicity de canaux de diffusion; 
on ryduit des images de la multiplicity de ca- 
naux de diffusion pour produire une multiplicity 
d'images a ycran ryduit; 
on divise la multiplicity d'images a ecran ryduit 
en une multiplicity de multi-6crans; 
on organise la multiplicity de multi-ecrans pour 
former une image virtuelle; 
on multiplexe, par I'appareil d'emission, la mul- 
tiplicity de canaux avec ('image virtuelle; 
on emet les donnyes multiplexees au moyen 
d'un seul canal de transmission; 
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on regoit avec possibility de commutation, par 
I'appareil de reception, la multiplicity demis- 
sions de differents canaux de diffusion et I'ima- 
ge virtuelle; 

on extrait, par I'appareil de reception, la multi- 5 
plicite de multi-ecrans formant I'image virtuelle; 
et 

on stocke, par I'appareil de reception, la multi- 
plicity de multi-ecrans formant I'image virtuelle 
qui sont extraits par I'etape d'extraction, la mul- 10 
tiplicite de multi-ecrans 6tant stockes en etant 
Ii6s les uns aux autres. 
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FIG. 13 
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FIG. 26 
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